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On the Mordants used in Dying, Calico Printing, ^c. 

[Translated from the Dktumnmre Teehfwhgique, for the Technological 
Repository.] 

[gohtimuxo taox paob 379 or tri last TOLrxs.] 

We see, after what has been above stated, that it is indispensably 
necessary to employ mordants at different degrees of concentration; 
and it is easy to obtain this result by varying the proportion of the 
vehicle. Thus, to procure the acetate of alumine more or less 
concentrated, it is sufficient to add more or less water to the re» 
quired quantities of acetate of lead and alum. If we would directlr 
prepare the acetate of alumine, by saturating the acetic acid with 
this base, the degree of density of the solution, indicates its degree 
of concentration, and the areometer will serve as our guide in this 
respect; but as this mordant is more frequently formed by the re- 
ciprocal decomposition of acetate of lead and alum; and as this last 
salt contains, besides the alumine, potash, so there is also formed an 
acetate of potash, which remains in the liquid and increases its 
density. 

In uie manufactories of the pyroligneous acid, where the acetate 
of lime is prepared in the large way for procuring the acetate of 
soda, and eventually the acetic acid, they have endeavoured to di- 
rectly apply the acetate of lime, which is but little expensive, to 
the preparation of the acetate of alumine; and always by the dou- 
ble decomposition of the alum. Nothing is more easy, m fact, as 
the sulphate of lime thence resulting, possesses so great a degree of 
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2 ^ On the Mordants used in Dyings S^c. * . 

insolubility as to permit this double decomposition; but as, never- 
theless, there remains another portion in solution, and as we are 
obliged to employ an excess of alum, so there^always remains in the 
liquid a large quantity of lime, which produces an ill effect on the 
tints, whicli the acetate of alumine is^ntended to produce; and for 
this reason it is rejeutted by the manufacturers of printed calicoes. 

From the time when it was known that th^ acetate of alumine was 
preferable, as a mordant, to alum, it was admitted, as a necessary 
consequence of this discovery, that the best proportions for obtain- 
ing the acetate, were precisely those in which thetwo^alts were 
most completely decomposed. And chemical analysis has shown 
that 100 parts of alum contain 10.5, or nearly, of alumine; but 
10.5 of alumine require for their saturation 31.5 of acid: and it 
will take no less than 116 parts of acetate of lead to furnish this 
quantity of acetic acid. 

We Know that the common alum is composed of sulphuric acid, 
alumine, potash, and water; and we may also consider it as being 
composed of sulphate of alumine, sulphate of potash, and water. 
We also know from experiment, that if a certain portion of the ace- 
tate of lead be first added, it will become united by preference 
with the sulphate of alumine; and the only aim of this process be- 
ing to obtain the acetate of alumine, it results that it is useless to 
employ more of the acetate of lead than is sufficient to decompose 
the sulphate of alumine; as all which we add above that proportion 
is entirely lost. 

Agreeably to the data we have given, we admit that the most con- 
venient proportions to obtain a completely reciprocal decomposition, 
are, 100 parts of alum to 116 of the acetate of lead; supposing that 
these two salts are in a state of purity, and do not contain more 
tiian their proper proportion of water. 

As to the mode of preparing this mordant, that possesses no 
difficulty, only, that as the alum is but little soluble in cold water, 
so it is convenient to make the solution by heat, and in four parts or 
more of water. After the solution is effected, we add a little sub- 
carbonate of soda to saturate the excess of acid before we add the 
acetate of lead; this may be about a tenth part of the weight of the 
alum: and we then add the proportion of acetate of lead, well pow- 
dered and sifted; we then briskly stir the mixture, and renew the 
stirring from time to time, until it is become quite cold. We then 
allow it to remain at rest to deposit, and draw it off" by the help of 
a syphon; lastly, we throw the sediment upon a filtering cloth, and 
strain it hard, in order to obtain the last portions of the liquid. 

The mordant thus composed, is one of the strongest which can 
be employed, and it is seldom necessary to concentrate it, but rather 
to employ water to dilute it to the requisite degree; and we also 
know that when thus diluted, it keeps the better. 

Most manufacturers, instead of pursuing the course we have in- 
dicated, prefer to employ less acetate of lead in procuring the weaker 
mordants, and think that they find an economy in doing so. Now 
we think that there is a loss m this respect ; for, although we well 
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know that alum is a good mordant, yet, when we also know that the 
acetate of alumine is preferable to it, so we ^nd it an advantage to 
obtain it as pure as possible; and the good quality of the mordant 
is always proportionable to its richness in the acetate of alumine. 

After having thus •established, in a general way, the necessary 
principles for obtaining a good mordant of thcf: acetate of alumine, 
and which is that which is most frequently employed, we shall next 
proceed to describe some theoretic rules, which must be followed in 
order to effect its combination with the organic fibres of the cloth 
which is'tobe dyed. Premising that the first condition to be ob- 
served is precisely that which takes place in any other combination, 
that is to say, that the bodies which are to be united be freed as 
much as possible from all foreign substances, whose presence would 
necessarily hinder that immediate contact, without which, their 
union could never be effected ; and it is this motive which obliges 
us to wash and scour the stuffs previous to mordanting them, as we 
are obliged to clean the surfaces of metals before we wish to com- 
bine them, by applying them to each other. This being premised, 
we must remark, that it is not necessary to uniformly mordant the 
two surfaces of the cloth, nor is it indeed easy to do it, as it would 
require them to be completely immersed in the mordant ; but it is 
but rarely this is required: generally, on the contrary, if we would 
mordant designs which are more or less delicate, and whose outlines 
are neatly drawn, it would be impossible to obtain this result with 
the mordant which we have described, or to use it for plate or cylin- 
der printing ; or, indeed, in any other mechanical mode. The too 
great fluidity of the liquid would not permit it to enter the lines of 
the engraving in sufficient quantity to deposit an adequate portion 
upon the cloth; but this fluidity would also cause it to spread too 
much, and thus all the lines of the design would become coarse. In 
order to obviate this double inconvenience, they have hit upon the 
following contrivance: in order to give a tonvenient consistence to 
the mordant, they add to it 'a certain proportion of a viscid body, 
which is not likely to change the tint of the colouring materials, or 
to exert an improper re-action upon the mordant. The gums, the 
feculas, either pure or roasted, and also tobacco-pipe clay, are em- 
ployed With success for this purpose, but not indifferently; and 
practice has suggested the proper choice to be made of them. We 
see, for instance, that acids act very powerfully upon the feculas ; 
and we must, therefore, if possible, avoid bringing them into con- 
tact with each other. And thus, when the mordant contains a nota- 
ble excess of acid, it is best to thicken it with a gumv There is also 
another motive which determines them to give a preference to a gum, 
and that is, the' difficulty they experience, after the action of the 
mordant has taken place, to free the cloth entirely of the fecula ; 
any small remaining portions of which would injure the brightness 
and transparency of the colours. 

But the advantage which a viscid body procures, that of affording 
an impression more precise and neat, is subject to the inconvenience 
of impeding the immediate contact of the two bodies which we wish 
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to combine. And, therefore, in order to lessen this defect as much 
as possible, we mu^st otXj employ that quantity of it which is abso- 
lutely necessary; and it is this motive, which merits ereat consideni- 
tion, that determines us to give the preference to a Body, which, in 
an eoual weight, affords the ^;reatest consistence. This is the rea- 
son wat they have recourse, in some cases, to pur6 fecula, to gam 
tra^canth, and to salep. 

These auxiliary substances, however, produce another inconveni- 
ence, against which it is necessary to guard; this is, that they ex- 
perience, under certain circumstances, a too ^uick desiccation ; and 
lock up, in a manner, the mordant, before it has experi^iced the 
modification to which it should be subjected, and which princi|Mdlj 
consists in the evaporation of its acid, when exposed to a free air. 

It is not sufficient therefore, that the mordant should be conveni- 
ently applicable, but, also, that it should be placed in the most fa- 
vourable circumstances for its decomposition, and the comlnnation of 
its base with the cloth to be mordanted ; and this can onlv be effected 
in a truly efficacious manner, by keeping the mordanted cloth, for a 
certain time, in a place where the temperature is moderately elevated, 
and the air has free access. It is also necessary that the cloth be 
regularly extended, and that the air which circulates over its sur- 
face, be neither too dry nor too moist. It is only by taking these 
precautions that we can obtain that uniform, but progressive settii^ 
free of the acid in the mordant, from which arises the intimate com- 
bination of the alumine with the cloth. It is, therefore, necessary 
for the person who directs the establishment, to be able to appreciate 
all the influencing circumstances, in order that he may be able to 
govern them, and to supply what is defective. Thus, in a cold and 
wet season, he should elevate the temperature of the drying loft, in 
order to obtain an evaporation more decided; on the contrary, when 
the atmosphere is too hot and dry, he should either introduce humi- 
dity, or add to the mordant a deliquescent material, in order to pre- 
vent those signal inconveniences which are caused by a too quick 
desiccation. 

Now even supposing that the application of the mordant, and its 
combination witn the cloth, has been well directed, it does not, there- 
fore, follow, that much of the process has been entirely finished ; 
but we may say with truth, that there yet remains to be performed 
the most important and the most difficult part of it In fact, we 
again repeat, that the mordant is not solely destined to combine wi& 
the organic fibres of the clotii, but that it must also combine witii the 
colouring substances ; and that, consequentiy, it must be entirely 
exposed, and completely freed, from all foreign matters, which miglit 
clog and hinder its contact with the colouring matter. This is the 
principle and the aim of the two succeeding 4iperations, to which 
they luive given the name of dun^ng and dealing. 

If the mordant which was applied upon the surface of the cloth, 
had been entirely decomposed, and the whole of its base intimately 
combined with it, it is certain that a simple washing in water would 
have been sufficient to raise the viscid substances wnich were added 
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to it, and to remove them. But it is not so ; as, whatever precau- 
tion we take, a part of ''the mordant remains untouched; and, which 
is more, a part of the base of the decomposed portion has not entered 
into a combination with the cloth, but remains free, and in surplus. 
We must, therefore, contrive the means of removing all these bo- 
dies, otherwise there will result another mischief. And as it is 
evident that in this state, if we were to be contented with merely 
immersing the cloth in water, that portion of the mordant which re- 
mains free, would dissolve and combine indiscriminately with those 
parts of the cloth which were not mordanted, as we wished to defend 
them from the action of the colouring matters; but if we add to the 
washing water a body, capable of seizins the mordant when mixed 
with it, and of forming an insoluble comoination with it, it will then 
remove it in a certain degree, and prevent it from producing any 
effect upon the cloth. Such, in fact, is the result we obtain by the 
addition of cow-dung. This excrementary substance contains a 
large proportion of soluble animal matters, and of colouring parti- 
cles, which possess a great affinity for the aluminous salts. The 
heat which is ^ven to the dung-bath, accelerates this combination, 
and forms an insoluble and perfectly inert coa^lum. 

Thus the dung-bath produces a perfect solution of these bodies; 
a most intimate union is formed between the alumine and the cloth, 
by means of the elevation of the temperature, which necessarily 
favours this combination; and an effectual removal of the undecom- 
posed part of the mordant, and, also, in a degree, a mechanical 
separation of the particles of alumine which were not entangled inN 
the fibres of the cloth, takes place; the entire separation being only 
completed in the operation of clearings which is done in a large 
quantity of water, bv the aid of the dash-wheel, which produces a 
movement that greatly facilitates the expulsion of the foreign parti- 
cles. 

We have confined ourselves to giving the theoretic considerations 
only, which should guide us in the important operation we have been 
describing; but it may easily be conceived, that many practical ob- 
servations remain also to be made, which, however, cannot find a 
place in this article; and, indeed, are only to be learned in the 
workshops, and not in books. 

Before terminating this article, we shall say a few words respect- 
ing astringents, and particularly upon gall-nuts, which are arranged 
amongst Ae mordants. But it is very difficult to render a good ac- 
cettBt of the real office they perform. We intend to speak more 
fMirtieularly of them, when we describe the processes for dying 
bUck, because in this case they also act as dying materials, and not 
merely as mordants, as the black results from their combination 
with me oxide of iron. But we here speak of those circumstances 
in which we emjploy astringents as mordants sim[)ly, as in the pro- 
cess for dying the Indian red. All that is known in this respect, is, 
that the astringent matter, w tannin^ of which the nature is unknown, 
combines as a mordant, both' with the cloth, and the colouring sub- 
stances,' and thus fixes them; but as the colour of the tannin is a 
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6 On the Preparation of Gold Sizes and Varnishes. 

brown, more or less deep, so it follows, that it cannot be employed 
for light colours. R- 



On the Preparation of Gold Sizes and Varnishes. 
[From the same.] 

Paper, yellura, silk, &C., are readily gilt bj various sizes, for 
which there are many recipes^ as the following for instance:— 

1. Ale, in which honey has been boiled, mixed with a little gum- 
arabic. 

S. Gum-arabic mixed with sugar. 

3. The juice of garlic, or that of an onion, or of hj^acinth root, 
to which a little gum-arabic has been added; these retain the leaves 
of gold or silver firmly, but we must not use too much gum, lest the 
gold or silver should crack or scale off. 

As these liquids are as colourless as pure water, it is well to mix 
a slight tint of carmine with them in use, in order to know the 
places on which the size has been laid. When we apply upon these 
parts the gold and silver leaves, which we intend to use, we must 
take up rather larger pieces than the boundaries of the design, and 
fix them, hj applying upon them a tuft of cotton, or lint; and 
when we think that the size is become dry, rub them over with the 
cotton, in order to remove those parts of the leaves which are ngt 
fixed by the size, and thus render the outlines of the design more 
exact 

There are certain works which we desire to gild in varnish, but 
we must know the precise moment when the size becomes of a pro- 
per degree of dryness, or otherwise we shall be embarrassed in 
seizing the favourable moment; for if it be too dry, the gold will 
not adhere to it; and if it be not dry enough, the leaves ojf metal 
will become dull, and scarcely visible. The varnish which the 
Dutch used to supply us with, has not these inconveniences. A 
quarter of an hour was sufficient to dry it to a proper degree. The 
process for preparing it is no longer a secret — ^it is as follows: — 

Into a glazed earthen pot, put a pound of linse6d-oil, and six 
ounces of litharge; also Venice turpentine, black resin, and pow- 
dered umber, an ounce of each; likewise^ an onion and a crust of 
bread; and then boil the whole for three or four hours. The com- 
position is sufficiently boiled, when, on taking up a little in a ladle, 
and letting it cool, it draws out into threads. We then remove the 
pot from the fire, and when the composition is nearly cold, take out 
the onion and the crust of bread, and add to it four ounces of the 
essential oil of turpentine; then strain it through a cloth, and pre- 
serve it in bottles close stopped for use. 

This varnish, or size, although very good, is, nevertheless, not 
the best. We substitute in place of it another; the process for 
making which we have procured from England, where it is employed 
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for gilding in dead gold, as also in bronzing. The following is the 
recipe:— 

Melt one pound of asphaltum, and pour into it a pound of hot 
linseed-oiU rendered drying by litharge; and also add to it half a 
pound of red lead, or vermilion. When the varnish by cooling be- 
comes thick or pasty, thin it by adding a pound, or a pound and a 
half, of spirit of turpentine, as more is required in winter than in 
summer. 

We employ as a gold size, the deposit which forms in the bottoms 
of vessels, in which the pencils, or brushes, employed in laying on 
colours ground and mixed with oil, are washed with spirit of turpen- 
tine. This matter is exceedingly thick and viscid ; it is again ground, 
and when strained through a doth, serves as the basis of the size; 
and the older it is, the more unctuous it becomes. 

Dujing these thirty years, the most skilful workmen have, how- 
ever, discontinued the use of this latter size for gilding in oil, and 
employ in its stead, a composition to which thejr have given the 
name of mixtion^ to distinguish it from the latter size, of which we 
have ^iven the recipe. It is a liquid which is found to be the best 
size for gilding in oil with, as it is thinner, and is not perceived 
under the gold leaves. The following is the recipe for preparing it: 

Melt together one pound of amber, four ounces of gum-masticb, 
in tears, and one ounce of asphaltum; and add to it one pound of 
linseed-oil, rendered drying by litharge. 

This size must not be used in too liquid a state, nor should it be 
too long nor too speedy in drying; it should be capable, however, of 
spreading easily under the pencil. 

The manufacturers of paper-hangings use a size of this kind in 
applying gold or silver leaf upon their works; and also to fix upon 
the paper the powder of cut woollen cloth, or flock, in order to imi- 
tate velvet. The size we have last described the composition of, is 
highly useful for this purpose. 

We can also employ, in gilding or silvering drawings upon vellum, 
or paper, gold or silver inks, of which we shall take the present 
opportunity to describe the preparation. 

Gold /nA;.— Take leaves of gold, and add to them a sufficient 
quantity of white honey, to form a paste with them upon a painter's 
grinding stone. Then grind this paste with a mullar, in the manner of 
grinding colours, until the gold is reduced to the greatest state of di- 
vision possible. Remove this ground paste with a palette-knife, put 
it into a lai^e glass vessel, and mix it with water. The cold, by its 
weight, falls to the bottom of the vessel, and the honey dissolves in 
the water; then decant it, and wash it with more water, until the 
honey is entirelj^ removed. Dry the gold powder which remains at 
the bottom, and is exceedingly brilliant. When we would use it for 
writing or painting with, we grind it up with a weak solution of gum- 
arabic, and the ink is made. When dry, we may polish it with a 
dog's tooth. 

Silver Ink, — This is made in the same manner as the gold ink, 
and used like it. 
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On Metallic Waterings or Moire Metalliqtie. 
[From the same.] 

We give this name to a varied crystallization, which exhibits it- 
self upon the surfaces of tinned iron plates, when they are exposed 
to the action of acids. This crystallization pre-exists in the tin, 
and is only rendered manifest by dissolving the slight coat of tin 
which covers it; it is easy to be convinced of this, by an attentive 
examination of a sheet ot tinned iron, when placed in a bright light, 
and inclined in various directions; we shall then perceive in the 
coat of tin, certain parts which reflect the light diversely; and it 
requires but little after this inspection, to know how to produce a 
species of moire. It is, therefore, surprising, that it should have 
been so long before any one thought of availing himself of a fact 
which had been known for so great a number of years. Indeed, the 
discovery of the moiri metalhqiiey was only made in the year 1817, 
and was then said to have happened by chance. It is, however, 
certain, that this discovery, like many others, was signally distin- 
guished by the contests, which its author, M. Allard, maintained, in 
bringing actions against a great number of tin-plate workers, who 
combined together to support each other, and which ended in ex- 
posing the mysterv of this new and beautiful art, which had excited 
the attention of all the curious. We shall now make known the 
Ynanner of producing the moird^ and indicate the principal precau- 
tions which must be taken in order to succeed therein. 

We have already said, that the moire is constantly formed in the 
tinned iron plates, and only requires to be brought out; but it re- 
quires still to be known, whether it results from a combination of 
the tin with the iron, or from a crystallization of the tin only. Many 
persons adopt the former opinion, and they form it, in part, on the 
lact, that the moire is not perceptible upon the surface oi the tinned 
iron, and does not exist but at a certain depth; that is to say, at the 
point of contact of the two metals; and that there is really a com- 
bination formed between them; and they proceed to prove this kind 
of reciprocal penetration, first, by the numerous inequalities' which 
arc perceived upon the surface of the sheet-iron when the tin is re- 
moved by the action of a weak acid upon it; and, secondly, from 
the white colour of the section of the tinned iron, when cut by the 
shears. But it is to be remarked, that there is, no doubt, an illu- 
sion in these two circumstances, and especially in the last, as it is 
evident, that by the mechanical action exercised by the shears, the 
tin is torn oiF from the surfaces, and carried along by the cut in 
such a manner as to make it appear that the tin had penetrated to 
the centre of the iron; but if, instead of cutting the tinned iron, we 
break it across by bending it a number of times in opposite direc- 
tions, we sliall clearly sec the colour of the iron and that of the tin. 
With respect to the inequalities upon the surfaces of the iron, which 
are rendered sensible by the action of an acid, we think that they 
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are caosedbj the surfaces of the iron not being equally defended 
from the action of the acid, by the same thickness of tin Uiroughout; 
and that whilst the acid is attacking the last remaining coats of tin 
In those parts which were most thickly covered by it, it is also at- 
tacking the iron in the others, and thus producing the cavities which 
are remarked therein after the operation. It is necessary, therefore, 
in order to attain a perfect certainty in this respect, to employ a 
solvent which is not capable of acting upon the iron; thus, we may 
employ with advantage a bath of mercury, in which we may immerse 
the tinned iron, in order to remove the tin only. However, whether 
this supposed penetration takes place or not, or the combination be 
limited to the two surfaces in contact, without penetration, it is by 
no means the less true, that the crystallization of the moiri is al- 
ways due to the tin, and this is proved by the pure tin-foil aflfording 
these crystallizations. We do not, nevertheless, mean to assert^ 
that more beautiful moiris may not be obtained by tinning the sheet- 
iron plates with alloys of tin, containing a little bismuth, or anti- 
mony. It is, nevertheless, certain, that the English tinned iron 
plates, which are marked with the letter F, are best for the purpose; 
and it is said that their tinning is the most pure. These things be- 
ing considered, we shall now proceed to describe the process which 
Inust be followed in order to produce the moire. 

We have above said, that this process consists in corroding the 
surface of the tin by means of an acid liquor; but before commu- 
nicating a considerable number of recipes, most of which ma;^ be 
used with equal success, we shall point out the necessary precautions 
to be observed.* We must not lose si^ht of the fact, that the action 
of the acid must be exceedingly limited, and that it must not be 
earned beyond the removal of the thin pellicle which has been pla- 
nished, either by means of the laminating rollers, or by hammering 
the sheets after they have been tinned. When the acid penetrates 
deeper, it will be liable to uncover the sheet-iron, whence there will 
result dark reflections, or blacknesses, in place of the silvery lustre 
and the pearly appearance of the tin. Thus the operator must direct 
his principal attention to the arresting the action of the acid, when 
it has been exercised the proper time; and we shall commence by 
giving instructions for its use. 

We must prepare, on the one hand, a weak aqua regia, eomposedt 
for instance, of four parts of nitric acid, one of either of the muri- 
ates of soda, or ammonia, and two of distilled water; and, on the 
other, we must have an earthen pan filled with water; then, by 
means of a small sponge, slightly moistened with the acid liquor, 
we wipe over the whole surface of the tinned iron plate equally, and 
which had previously been a little heated; when we see the reflec- 
tions of the moird manifested in a distinct manner, we instantly 
plunge the sheet into the water, and wash it either with the feather 
of a quill, or a little cotton, but always in such a manner as to avoid 
using a degree of friction that might ne capable of raising the small 
portions of tin which constitute the moird. 

We may readily conceive that the action will be more quick and 
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lively in proportion as the acid emoloyed shall be more concentrated, 
and the temperature elevated. We cannot define the time neces- 
sary to be employed at each operation, as it will vary according to 
the influencing circumstances^ thus the action may be terminated 
in less than a minute, or it may require more than ten minutes. 

It is highly necessarjr to wipe the acid liquor c|uickly over the 
surface of the sheet of tinned iron, and not to pour it directly upon 
it, as the beauty of the moire depends, in a great measure, upon an 
equal action being exercised over its whole surface ; as, otherwise, 
it would be more brilliant in certain points than in others and the 
iron might be exposed, and form black spots. 

When the tnoire has been properly developed, and the sheet has 
been well washed, so as to leave no remains of the acid employed, 
lest it should oxide and tarnish soon, we must dry it with care, to 
avoid employing too great a heat, as in that case it would lose its 
lustre^ and, in order entirely to prevent the ultimate effect of the 
air upon it, it may either be varnished immediately, which effectually 
secures it; or, in the mean time, be covered merely with a solution 
of gum, and which may afterwards be removed by means of water. 
The different colours given to the moiris^ are owing to the co- 
loured and transparent varnishes with which they are covered; and 
great care must be taken in using the pumice-stone, in order to 
render the coat of varnish thinner, that it may be equally applied, 
so that the differeht reflections of the crystals be the better seen. 

The too great malleability of thin leaves of tin after undergoing 
this species of crystallization, will not permit them to resist the 
heavy hammering to which we are compelled to have recourse, in 
fashioning hollow bodies. And, therefore, we are obliged to employ 
them for plane surfaces, or, at most, for those which are but slightly 
curved, and which must be done with wooden mallets. 

Each combination of these crystallizations, in general, are suscep- 
tible of being modified by the influence of certain agents, and espe- 
cially by that of heat. It is then not absolutely the same thing in 
producing the crystallization of the moire^ and in modifying its grain, 
whether we destroy it in the whole, or in part, according to the effect 
we would produce, and leave it to be reproduced by the influence 
of a cooling more or less prompt. When we ex|)Ose, for example, 
a sheet of tinned iron plate to a temperature sufficiently high to melt 
the tin; if we suffer it to cool slowly, the crystallization will nearly 
resemble that it possessed before heating it; but if the sheet, whilst 
hot, be suddenly plunged into cold water, the crystallizations will 
be all confused, and appear like a kind of sand. But if, instead of 
effecting the cooling of the whole surface, we only partially effect 
it, by sprinkling cold water upon it, we can vary the crystallizations. 
We cau also obtain similar results by blowing cold air upon the sur- 
face of the tin whilst it is in fusion, and at the moment when it be- 
gins to fix. Lastly, we can trace different outiines, characters, &c. 
by presenting to the surface of the tinned iron plate, the point of a 
flame, directed by means of a blow-pipe. As the tin liquifies all 
•along the course of the flame, and as in cooling it crystallizes in a 
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different manner from that it originally possessed, so it results that 
the different designs may be varied in an infinity of forms. There 
are also other modes of varying the crystallization of the mtnri^ but 
¥^e think we have said enough to guide an^ one; and we therefore 
leave to every one the satisfaction of creating novel modes of do- 
ing it. 

We shall now terminate this article by indicating the different 
mixtures which we can recommend as being capable of affording a 
fine moire; and we shall thus enable our readers to choose those 
which they can prepare with most convenience. 

1. Two parts of nitric acid, one of muriatic acid, and two of dis- 
tilled water. 

2. Two parts of nitric acid, two of muriatic acid, and four of 
distilled water. 

3. One part of nitric acid, two of muriatic acid, and three of dis- 
tilled water. 

4. Two parts of nitric acid, two of muriatic acid, two of distilled 
water, and two of sulphuric acid. 

5. Four ounces of muriate of soda, eight ounces of distilled water, 
and two ounces of nitric acid. 

6. Eight ounces of distilled water, two ounces of muriatic acid, 
and one ounce of sulphuric acid. R* 



On Guyot^s Preservative Liquid for Animal and Vegetabk Prepara- 
tions. 

Towards the end of the last century, the French government 
printed and published a considerable number of instructions oil 
** the Art of Registering and Preserving the Objects Serving for the 



Elucidation of the Arts, Sciences, and Education,^^ which, however, 
are now but little known or attended to; and, in consequence, many 
fine preparations having fallen into the hands of persons but little 
acquainted with the simple and facile methods of preserving thenl 
there described, are rapidly hastening to decay, in consequence, 
the society of learned men who edit the IHctionnaire Technologiqtie, 
have thought it desirable to re-publish, in that respectable woric, 
some of the chief instructions relating to this interesting object) 
md from which we extract the composition of this preservative 
liquid, and the manner of using it as follows:— 

7%e preservative liquid invented by Guyot, which may be used 
with great success in the preservation of vegetable and animal pre- 
parations, deserves the highest consideration. We think that we 
shall benefit the public by giving the process for preparing it, which 
is by no means sufficiently known. 

Take twenty litres* of the best brandy, and draw off from it, by 
distillation, five litres of alcohol; then add to the remainder an equal 

* The Hire is equal to 61.02443 English cubic inches. 



Digitized by 



Google 



12 On Ouj/ofs Preservative Liquid. 

quantity of aping water, and a pound of the flowers or leaves of 
lavender, ana distil it anew to dryness. This done, take nine 
parts of the alcohol drawn off in the first distillation, and mix it 
with sixty-nine parts of spring water, and then add to 'the latter 
mixture an equal quantity of the liquid obtained in the seoond dis- 
tillation. Thus is formed Guyot's preservative liquid, which pos- 
sesses great clearness, has a taste of almonds, and a slight aromatic 
smell; and as it only contains about a thirteenth part of alcohol, so 
it is by no means expensive. 

In using this liquid, the bottles containing the preparations may 
be tightly closed with corks, which have been steeped for some 
time m a composition of three parts of wax and one of suet, melted 
at a temperature not liable to burst or swell the corks: the mouths 
of the bottles are thus closed with flexible stoppers, the pores of 
which are rendered impenetrable, and thus prevent all evaporation 
of the fluid contained in the bottles. The mouth of each bottle n^ay 
also be closed with a flat plate of glass, fitted to it accurately; the 
mouth itself having also been previously ground truly flat, by rub- 
bing it upon a flat plate with emery and water; and around the 
joining may be placed a band of paper soaked in drying oil; or this 
oiled paper majr be covered with laminated lead, over which may be 
tied, with a thin pack-thread, a piece of parchment, coated with 
drying oil mixed with lamprblack; the twine beins drawn as tight 
as possible. By taking these precautions, we may ninder all evapo- 
ration. 

Remarks by the Editor.^WQ think the method of closing the 
mouths of bottles containing anatomical ^preparations preserved in 
alcohol mixed with water, as practised by the late Mr. Taunton, an 
eminent surgeon of this metropolis, and a lecturer on anatomy, pre- 
ferable to either of the above; it was as follows: — 

He fitted to the mouth of the jar, or bottle, a thin circular plate 
of laminated lead, by laying it upon the mouth, and pressing it with 
his hand all round, in order to receive the impression of the exact 
form of the mouth upon the lead, and which he then cut to the shape 
with scissors, leaving it, however, rather larger than the mouth. 
0e then applied a little lard around the mouth of the jar, and fitted 
the lead over it, burnishing its edges close down idl around it He 
then cot4;red the lead with a piece of bladder which had been mace^ 
irated in water until it had became gelatinous in consequence of 
incipient putrefaction, and tied the bladder closely all over and 
^ound the neck and mouth of the jar, or bottle, with twine. He 
Uken let it remain to dry, when he removed the twine, the bladder 
having cemented itself fast upon the bottle by its own gelatine, 
liastly, he completed the security of the closure by painting the 
bladder all over with a black oil-colour, having previously trimmed 
away with his scissors the excess of the bladder below the tied part. 
In this way, he found that the liquid contwned in the jars, or bottles, 
was effectually secured from escaping. [7%cA. Bqp. 
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On Working Coat- Steely to as to preserve and even improve Us good 
Nudity. By Thomas Gill, Esq. 

Ths Editor lately conversed with Mr. Scipio Clint, a medal die 
engraver olf considerable talent; he stated, that a circumstance had 
occurred to him, which he was totally unable to account for; he had 
a graver, of a very superior quality, indeed the best he ever used; 
but, suddenly, he found it become quite soft, and entirely useless to 
him • The Editor explained the circumstance to him, by stating, that 
the tool had been only hardened for a part of its length, and ttmt the 
excellent quality of it arose from his using that portion of it which 
immediately adjoined to the soft part, and where, consequently, it 
had only received the proper degree of heat, to preserve the steel in 
its best state. That the soft part. immediately adjoining the hard 
party was, in fact, as soft as the steel was capable of bein^ ren- 
dered; so that, on grinding or whetting his tool, to renew its edge, he 
had at length got through the hardened part, and had suddenly en- 
tered into tiie soft part of it. 

This circumstance deserves to be more attended to than is gene- 
rally supposed, and we can always command that part of the steel, 
which is of the best quality, by carefully heating the point of the 
tool, and quenching it in water; we then with a nle, try which part 
of it is hard, and which soft, and choose that portion of it which 
most nearly adjoins to the soft part, to form our cutting point or 
edee. 

If, besides, we previously heat the steel to a degree just short of 
the hardening point, and quench it in water, we shall find that it is 
quite soft, and is capable of spreading or yielding under the hammer, 
and we can then close its pores, and condense it in the most effectual 
manner. We must then, as above-mentioned, again carefully heat, 
and quench it in water, and form it into our tool; and, provided the 
ateel be of good quality, we shall thus have availed ourselves of every 
circumstance necessary to ensure its perfection. It is surely well 
worth while for workmen wishing to possess excellent tools, to avail 
themselves of these instructions, and which a very little practice 
will enable them to do. 

If steel be overheated, as is most generally the case in the ordi- 
nary methods of working it, it is quite impossible to obtain a good 
result ; and, therefore, iii proving every fresh bar of cast-steel, we 
should always ascertain the proper, or least, heat at which it will 
harden, and endeavour, as much as possible, in forging it, not to exceed 
that degree of heat; and we shall then preserve the good qualities of 
the steel in the highest degree. And although it will certainly re- 
quire more labour to work it, at a heat lower than usual, yet, when 
we wish to procure excellent tools, it is worth while to bestow that 
extra labour upon it 

The following is a case which lately occurred to the Editor, and 
will serve to elucidate the above remarks. He found a young man 
labouring to drill holes through thick iron wheel-tire, but he made 
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such Blow progress, that he thought his drill must have been impro- 
perly shaped, and accordingly suggested an improvement in its 
form.; still, however, the desired end was not obtained; and, ac- 
cordingly, he advised him to forge it anew. On proceeding to do 
this, he heated it,' as usual, to a white heat, which the Editor told 
him must certainly greatly injure its quality ; and, indeed, it proved 
so in the event. On this, he desired him to cut off the burnt part 
of the drill, and endeavour to find out the lowest degree of heat at 
which the steel would harden ; he did so, and then worked it into 
form at that heat, and proceeded, under the Editor's instructions, to 
make a drill, with the proper degree of care. When the drill was 
finished, he found that he could perforate the iron-tire in a much 
less time, and more easily, than he ever before could accomplish ; 
and promised, that, in future, he would carefully attend to tlie lesson 
he had thus received, on working cast-steel to the best advantage. 

In the Technical Repository^ we have given numerous articles on 
the proper methods ot working cast-steel, to which we must refer 
those of our readers who feel interested on the subject. What we 
here state, however, contains the essential particulars necessary to 
be observed, in order to obtain good tools ; and we know of several 
excellent workmen, who carefully work their steel according to 
them; and particularly, in making dividing-knives, for cutting the 
divisions on the limbs of astronomical and other instruments, and 
which require to have an exceedingly thin and perfect edge, in order 
to cut the divisions fine and deep. 

These tools may possibly require to be tempered after hardening 
them, as usual; if, however, they will stand without tempering, 
which will frequently be the case, so much the better. The steel 
will be found to be much denser, when worked in the manner here 
recommended, than when it has been overheated, as is too commonly 
the case in the ordinary methods of working it. 

If the tools require to be made of a good quality for a considerable 
length, then we must endeavour to heat them uniformly to the proper 
degree, before quenching them to harden them. This may be ac- 
complished, if, instead of heating them in the forge fire, we employ 
an iron tube, closed at one end, such as a piece of a gun-barrel, or 
of a gas-pipe, and place it in the forge fire ; and especially if we also 
make what is termed ''a hollow fire" over it, which will tend to preserve 
the tube at a more uniform heat. We can thus heat the tool in the tube 
for a considerable length, to a uniform degree, and procure tools 
whose good qualities will endure for a considerable period, provided, 
that we carefully ascertain the proper hardening heat of the cast- 
steel, and endeavour to keep the tube at that degree. The tube has 
also the good effect of preserving the steel heated in it from coming 
in contact with the p7-coa/, of which the fires of foifges are commonly 
made, and whose quality is very frequently of a most prejudicial na- 
ture. It would be much better to make the fires of charcoal^ a% 
indeed is practised by some excellent workmen. 

It is well to observe, that the entire of every bar of cast-steel*' 
will, in genera], be found to be of the same quality; and, therefore^ 
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that one trial, to ascertain ita proper hardening and working heat, 
will be sufficient for all the articles to be formed out of that bar; 
and, indeed, that all the bars drawn out of one ingot of cast-steel 
would also be of a uniform quality, provided that due care had been 
taken in the drawing them out not to overheat them. As, however, 
it must UDftvoidablv happen, that the bars drawn out of various in- 
gots must be mixed together, before they can be brought into a state 
for sale; so it becomes necessary to try every individual bar, in or- 
der to ascertain its true hardening heat 

The quality of various articles made of cast-steel may also be 
greatly improved, even after being hardened and tempered; such as 
saws, trowels, scythes, hay-knives, and other thin articles, provided 
they will admit of being heated to the spring-temper, or of being 
blazed off\ as it is termed; as at that heat the steel is capable of yield- 
ing to the blows of a hammer, and thus becoming very considerably 
denser, than as left from the hardening. In this way Mr. George 
Walby improved the quality of his long celebrated bricklayer's and 
other trowels, by dexterously giving them a rapid succession of blows 
with a hammer, when laid upon an anvil ; and thus, at the same time 
that he removed the warpings occasioned in them by the hardening 

Erocess, he greatly increased their density, and consequent dura- 
ility. 

Some oast-steel articles are even susceptible of being condensed, 
and their quality consequently improved, after being hardened and 
tempered, without being heated at all. In this way, as we have for- 
merly stated,^ Mr. Edmund Turrell, our engraver, has improved the 
sravers commonly sold at the tool-shops, to that degree, as to ren* 
der them capable of cutting the steel-plates, now so frequently sub- 
stituted for copper-plates. This he effects by placing the back of 
the graver upon an anvil, and, striking upon its edge, with the pane 
of a watch-maker's hammer, a number of light blows in succession, 
and which he finds will have the effect of blunting its edge to a cer- 
tain degree, but that afterwards he can no longer produce any im- 
pression upon it; and, indeed, this period is ascertained by the sharp 
ringing sound produced by the blows, when the steel has receivea 
their condensing effect. He then again grinds and renews his edge 
out of this hard part of the graver, with the good effect above men- 
tioned, of its being rendered as capabfe of cutting steel as copper. 

The teeth of narrow saws, may be also condensed by hammering 
upon the tops of them, in the manner above described, and which has 
likewise the good effect of thickening or spreading them sideways, 
and thus enabling the saw to work more freely, after the teeth have 
been again sharpened, by filing them as usual; but with care, never- 
theless, not to remove or file away their condensed points or tops. 
The saws will thus not only be fresh sharpened, but will also cut 
much harder metals, than they were capable of doing before being 
thus treated. 

The thin points of small drills, are also susceptible of being con- 

• See vol. 1. page 51, of the Franklin Journal, 
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dw itt d bjhMraicriBs their ftat mdes^ after beifig hardened andteni^ 
pered; at was found hj Mr. Andrew Pritchard, who, upon our 
snggestkm, adopted it with considerable adirantage, ad #e stated in 
the Franklin Journal, vol. i. page 83; and the dtilb were thus ren- 
dered fit for perforating metals, which they were qutt^ Incapable of 
acting upon in their merely hardened and tempered state. 

Many of our readers must, no doubt, have witnessed the effect of 
the softening action, occasioned by queiiching cast-steel, at alieat 
just below tlie hardening heat, by finding the stems of their small 
drills to become twisted in use, close to their hardened ]K>ints. And 
therefore, if, in renewing their points as usual, by heating them in 
the flame of a candle, they caretuily observe to quench their points 
in water, at a heat just below the proper hardening heat, they will 
find them to yield or spread under the hammer most readily. 

In confirmation of our above recommendation of employing char- 
coal as fuel, in the forge fires used for heating cast-steel in, we may 
add, that Mr. Fox, the celebrated engineer and lathe manufacturer, 
of Derby, has long used it, in a small portable forge; and also, that 
he coats over his steel articles with a thin layer of loam mixed with 
water, by dipping them into the mixture, and which he dries upoft 
them previously to putting them into the fire, in order to avoid oxid- 
ing or scaling them; and that the loam instantly flies off* the articles, 
on dipping them into water to harden them, so as not to impede that 
operation in the least degree. That scientific citizen of the United 
States, Mr. Lukins, whose communications have frequently formed 
a part of our Technical Repository, as well also of the Teehnologicai 
Reporitofy^ also employs loam for a similar purpose. 



On Preparing Hydraulic Cements. J3y M. Pasch.* 

M. Pasoh has not only made many experiments, during the pro- 
gress of the canal at Goetha, in Sweden, on preparing hydraulic- 
cements, but had also done so for several years previously. 

In a work prepared by him especially, on the researches in hydrau- 
lic cements, he commences from the earliest periods, and also cites 
the experiments recently made both by the English and the French ; 
finally concluding with the results of his own experience. M. Pasch 
tried various species of lime found in Sweden ; these he successively 
mixed with aluminous slate, or schistus, burnt clay, manganese, tranp, 
grunstein, pulverized granite, and ochre, and has given the results 
of all these experiments. The author gives the preference to the 
aluminous schistus {ahmskiffer,) He found it difficult, he says, to 
mix it with any species of lime, without improving the quality of the 
lime. In order to do this, he burnt it, and reduced it to powder* 

* From Jem-KomtoreVt Jnnaler, vol. viii. 1824.; and Femssac'i Bulktin det 
SeUncea Ttcknobgiquu^ for Nov. 1828. 
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And thus he produced cements, possessed of the necessary qualities 
of quickly drying, and of great tenacity. The author allows, indeed, 
that on account of carriage, this substances is rather costly; but he 
nevertheless thinks, that the great advantages which it produces, 
will well compensate for the expense of it. 

M. Pasch made more than a hundred experiments on manganese, 
which has been so greatly recommended, to be employed in the for* 
mation of hydraulic cements; he used it both in its natural and in its 
calcined state. It has been stated, that we could obtain a good 
cement from mixing pulverized lime, maoganese, clay, and sand 
together, and well incorporating the mass. He thinks, that in this 
case, the ^ood quality of the cement is due to the clay, and he could 
not perceive that any advantage was derived from the manganese, 
and therefore advises that it be omitted. Neither could he find, that 
much good was obtained from the use of trap, grunstein, the powder 
of burnt granite, and ochre; nevertheless, he thinks that the last men- 
tioned substance did a little contribute to the improvement of the 
cement 

With respect to the various kinds of lime, the author has found 
that they are all susceptible of being converted into hydraulic ce- 
ments; but that the limestones of the alluvial formation, (flodUB- 
gnge,) produced a better lime than those belonging to the older 
formations. That a considerable portion of argillaceous earth, mixed 
with the lime, caused the cement to endure longer under water; that 
the siliceous earth save the cement a greater degree of hardness, but 
did not prevent it Kom experiencing the effect of water upon it He 
found that the bituminous calcareous stones were the best, on account 
of the portion of aluminous schistus, which was contained in all those 
which the author assayed. The cements made with these kind of 
limestones, became dry in a few minutes, and acquired the hardness 
of stone; and he thought they might completely replace the famous 
Parker's cement. 

It was proved, from the following chemical analysis, that the two 
cement stones contained very near the same substances: — 



Calcareous Bituminous Stone, 
from Matoloj in Sweden. 

per cent. 
Carbonate of liui e - 66, 8 1 
Carbonate of iron - 3,49 

An indeterminable trace of 

manganese and mica 
Aluminous schistus - 29,53 



Loss 



99,84 
0,16 

100,00 



Cement-stone from Harvnch. 



Carbonate of lime 
Mica - - - 

Carbonate of manganese 
Oxide of magnetic iron 
Aluminous schistus 



Loss 



per cent; 

60,63 

£,33 

3,49 

8,01 

24,30 

98,76 
1,24 

100,00 



It is without doubt desirable, adds the author, to determine the 
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exact proportions in which we should mix the different in^dients^ 
to form a good cement, but much depends upon the quality of the 
lime employed; and as the composition of the different kinds Taries 
so much, so it is not possible to determine the proportions of the 
other ingredients. M. Pasch speaks of the lime from Faalhagen, 
which is procured from the lower strata, upon the border of the 
ocean, as haying proved excellent in the works for the Goetha canal; 
this stone is of a reddish tint, and contains fifty per cent, of limei 
the remainder being a siliceous earth, mixed with the oxide of iron; 
and also a little argillaceous earth, and oxide of manganese. After 
being burnt, the stone gave twenty per cent, of pure lime. This lime 
afforded an excellent cement, when prepared m the following man* 
ner. Pulverized lime, not slacked, one part by measure; and sand^ 
half a measure; or instead thereof, lime pulverized, and not slacked,, 
four measures; sand, two measures; pulverized aluminous schistus, 
ope measure. For the rest, the author is unable to give a general 
formula for mixing the ingredients of a good cement, but he indicates, 
at least, the principles according to which the mixture should be 
made. Thus, when the sand anil the aluminous schistus have been 
mixed in proper proportions; the quantity of lime to be added should 
be such, as that the hydrate of lime should fill all the interstices of 
the mixture. Before proceeding, however, to make a good mixture, 
it is necessary to know many particulars; for instance, the volume of 
hydrate of lime, which is obtained from a measure of pure lime; th« 
degree of compactness afforded by the sand and the aluminous 
schistus to the mixture; and lastly, the capacity of the empty spaces 
which remain between the particles of sand, &c. {lb. 



On the ^rt of Performing Mosaic Works.* 

On the preparation of the enamel. — The enamel, consisting of glass^ 
mixed with metallic colouring matters, is heated for eight days in a 
glass-house, each colour in a separate pot. The melted enamel is 
taken out with an iron spoon, and poured upon a polished marble 
slab, placed horizontally ; and another flat marble slab is laid upon 
the surface of the melted enamel, so that the enamel cools into the 
form of a round cak^ of the thickness of three-tenths of an English 
inch. 

In order to divide the cake into smaller pieces, the cake is placed 
upon a sharp steel anvil, called tagliuloj which has its edge upper- 
most, and a stroke of an edged hammer is given upon the upper 
surface of the cake ; the cake is thus divided into long parellelopipeds, 
or prisms, of three-tenths of an inch square ; and these parellelopipeds 
are again divided across their length by the tasliulo and hammer, 
into pieces of the length of eight-tepths of an inch, to be used in the 
mosaic pictures. Sometimes the cakes are made thicker, and the 
pieces smaller. 

• From «« A Journey in Camiolay Italy, and France." By W. A. Caddl, Eiq, 
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For some pictures, the eiiameU whilst fused, is drawn into long 
parellelopipeos, or quadrangular sticks, and these are divided across 
bj the taghulo and hammer, or by a file; sometimes, also, these pieces 
are divided by a saw without teeth, consisting of a cop{>er blade, and 
emery; and the pieces are sometimes polished on a horizontal wheel 
of lead, with emery. 

Glided mosaic, is formed by applying the gold upon the hot sur* 
face or a br .vii enamel, immediately atter the enamel is taken from 
the furnace ; the whole is put into the furnace aeatn for a short time, 
and when it is taken out, the gold is firmly fixed in the surface. In 
the gilded enamel used in mosaic at Rome, there is a thin coat of 
toinsparent glass laid over the gold. 

On the ancient cnome/.— The ancient Romans, besides the enamel 
for mosaic, made other works in enamel. Winkelmann mentions 
ancient tiles, of a kind of glass, or enamel, for paving the floors of 
rooms; and he describes a small picture, composed of filaments of 
enamel, of different colours, i^lutinated by fusion, and each tranS'- 
Terse section of this, gave a picture like that at the extremity.* i 
The antique pastes, or artificial gems, are also the products of an art 
allied to enamel. 

Some of the ancient mosaics are said to be formed of coloured 
stones, but the greater number are composed of pieces of enamel. 

The manufactory of mosaic pictures at Rome, belonging to the 
Pope, is in a large building to the south of St. Peter's. The build- 
ing contains a collection of enamels, drawn out into the form of sticks. 
These are arranged according to their colours, in an extensive suit 
of rooms. The number of shades of colour is ir,000! 

The enamel is very fusible^ so that the small sticks can be melted, 
and drawn out into a finer size, at the flame of a candle, without the 
assistance of a blow-pipe. 

Mosaic pictures of a moderate size, are imbedded in a case of cop- 
per, which has projecting crooked pieces of copper soldered to the 
Dottom of it, in order to fasten the paste or mastich in which the 
pieces of enamel are stuck. 

Large pieces are imbedded on a slab of stone, or affixed upon the 
surface of a wall. Ancientljr, the paste in which the pieces of mo« 
saic were imbedded, called in Italy stucco, was composed of one 
measure of quick-lime, quenched in water, and three measures of 
pounded marble ; these were made into a mass, with water and white 
of egs, and this was called marmoratum^ but tiiis paste hardens too 
rapidly, so that it is hard before the workman has time to insert the 
pieces; and it is injured by damp, more readily than the cement made 
with oil* 

The paste now used is composed of one measure of quenched 
quick-lime, and three measures of powdered travertine stone; these 
are mixed with linseed oil, and are stirred and worked up every day 

• Winkelmann. ERst, dt PArL Livre 1, ehapitn n«V Wc have seen com- 
pound roda of enamel thas formed, and small pieturei of various nzes, according 
to the degree of thinness to which the rods had been drawn out 
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with a trowel. The mass is at first level on the surface, but after- 
wards swells up. Each day some oil is added, to prevent the mass 
from becoming dry and untractable. The mass is ready in a shorter 
time in warm weather, than in cold^ in summer, the mass is at its 
perfection in twenty days; this is known from its ceasing to swell, 
the water that was in tt(e lime having evaporated; the mass is then 
uniform throughout, like an ointment. In winter, and when the air 
is moist, it requires a month to bring the paste to perfection. 

The wall on which the mosaic is to be applied must have the lime 
taken ofif its surface; then furrows, an incn deep, are formed in the 
wall to fix the cement. 

For the same purpose also, large-headed nails are driven into the 
joints to the wall, and wire is drawn from one nail to another*—^ 
After this, the wall thus prepared is painted over with linseed oil. 
Then the cement is laid on to the extent of as many palms as can 
be executed, before the cement dries. The plasticity and softness 
of the cement lasts about twenty days; after that the oil exudes, and 
> the lime and travertine becomes a hard mass. The cement made 
with linseed oil is yellow, that made with white of egg is white, and 
the white cement is considered to be a character for distinguishing 
the old mosaic, from the modern; but some of the modem is also 
made with white cement. 

The pieces of enamel are taken hold of withH f<H^eps, in order to 
insert them into the cement. 

The French government, during their dominion in Milan, em- 
ployed Giacomo Rafiaelli, an artist of the Roman school of mosaic, 
to make a copy of the picture of the Last Supper, by Leonardo da 
Yinci, which is in the dining-hall of the suppresseci monastery of 
Santa Maria delle Grazie, and occupies one end of the hall, of the 
same size as the original; namely, about twenty-four feet by twelve. 

This mosaic, one of the largest that has appeared, is imbedded 
upon twelve slabs of marble, from the lake of Maggiore; these 
twelve pieces were placed together on tressels in the work-shop, ia 
a horizontal position, so that it was necessary to view the picture 
from an elevated gallery. It occupied the labour of eight or ten 
men daily, during eight years, from the commencement to its com- 
pletion, and cost £7y500 sterling. 

After the bits of enamel are fixed into the paste, and the whole is 
allowed to dry for two months, the surface is brought to a plane, and 
polished, by means of a flat stone and emery. A lapidary's wheel 
and emery is also used for polishing the surface of individual bits 
before their insertion. After the surface of the picture is polished, 
the interstices between the pieces of enamel are filled up with a paste 
of the same colour with the adjacent pieces. 

Rome is the principal, or rather the only school of mosaic painting 
at this day in Europe. And besides the great establishment, there 
are many artists who work in mosaic there; and a variety of .small 
mosaic pictures are made for ornamenting rings, snuflf-boxes, uid 
other toys. 



Digitized by 



Google 



21 



Communication on the Structure and Economy of the CheenUmd 
J IVhalCj made at the Royal Institution of Cheat Britain. By J. 

Harwood, M. D^ F. K. S.9 Professor of Natural History in the 

Rojal Institution. 

brhis discourse was illustrated by means of a very extensive series of 
specimens, &c. 

There is, perhaps, no part of the history of the animal world 
which is less generally known, to those who have not devoted par^ 
ticular attention to zoology, than that of the cetacean nor certainly 
18 there any, more justly entitled to our consideration, from the sub- 
lime examples which this tribe affords of creative wisdom and power. 
I have, therefore, chosen the Greenland whale for our consideration 
this evening, because no individual can be expected to offer for our 
contemplation, more impressive illustrations of the Creator's attri- 
butes, than this stupendous piece of animal mechanism; and, espe- 
cially, when, not contented with understanding its mere distinctive 
characters, we regard those conditions in its existence, and those 
curious modifications in structure, which have adapted its ponderous 
bulk to a medium, whose specific gravity is so like unto its own, 
and which afford to its progressive motion the widest geographical 
range. 

Although our yearly intercourse with the cetacea during some 
centuries, has, in modern times, materially extended our knowledge 
of this ^gantic race of beings, we should greatly err in supposing, 
that their remarkable submarine habits and economy escaped the 
attention of the observers of antiquity; and it would be an injustice 
to the memory of so true a philosopher as Aristotle, were I now to 
omit to mention, that the interest which was excited in his capacious 
mind by the wonderful characters of cetaceous animals, conducted 
him to a knowledge of the nature of these creatures, which is calcu- 
lated greatly to excite the surpnse of those naturalists whose oppor- 
tunities of investigation have even been the most extended. 

I shall, therefore, notice a few of his observations concerning 
them, which maj prove interesting, from their accuracy, from their 
antiquity, and from the infant state of natural science at the period 
in which they were written. 

** There are," he says, " some animals, which receive and return 
the water, for the same reason, as others which respire, receive and 
return the air:"*~here he of course alludes to fishes, which, in the 
act of respiration, receive the water through the mouth by the ex- 
pansibility of their fauces, and return it through the beautiful lami- 
nated surfaces of their breathing organs, or gills: — *^ but there are 
others," he adds, ** which do so," that is, receive and return the 
water, ^< on account of the nourishment contained within it; and, 
since they receive their food in water, it is necessary that they should 
have an organ b^ which the latter (the water) may be returned or 
ejected; such animals, therefore, which employ the water in a man- 
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ner analogous to respiration, have gills; but those sangaineous 
(warm-blooded) animals, which employ the water on account of the 
food it contains, have spiracles, or blow-hotes." This, it will be 
observed, is a very interesting distinction between the fishes and the 
creatures on which we are now treating. 

Aristotle's observations on the sense of hearing, and on the voice 
of these animals, are also highly philosophical; after showing the 
incompatibility of voice with the structure of fishes, allowing, how- 
ever, that many do produce certain sounds, he adds, in regard to 
the cetacea, *Uhe dolphin likewise produces a stridolous sound, and 
murmurs when he comes into the air; ^et not like these fishes, for 
the sound emitted by the dolphin, is voice, since he possesses lungs 
and an air tube, although he cannot produce articulate voice;" and 
again, he says, in regard to his respiration, ^ when caught in nets, 
he is soon suffocated, in consequence of not respiring, although out 
of water he lives a long time, murmuring, and making sounds ana- 
logous to those of other animals which respire air." 

After these and many other equally admirable observations on the 
part of Aristotle, it appears surprising that the cetaceous animals 
should ever have been erroneously associated with fishes in the works 
of more recent naturalists, from their mere possession of a fish-like 
form, and the consequent absence of hinder limbs; conditions which 
are rendered necessary by their fish-like progression. 

Fet not only Ray and Willoughby, but even I^innaeus, in his earlier 
works, improperly placed them at the head of that class. Linnaeus, 
however, afterwards followed Aristotle, in justly considering them 
as a tribe of creatures which resembled quadrupeds in disguise; 
since, uhlike fishes, they not only, as we have seen, breathe the air 
by means of true lungs, but they closely resemble quadrupeds in 
much of their general construction, in their manners, in their intel- 
ligence, and in the energy of their senses. Their hearts, also, which 
propel warm, red blood, present no material modification in their 
structure from those of quadru];)eds. Their other viscera somewhat 
resemble those of the ruminantia, and the size of their brain often 
even exceeds that of the generality of the mammalia. 

Being, therefore, mammalia in their economy and their structure, 
thev, in fact, only resemble fishes in inhabiting the same element, 
and in possessing that external fish-like fbrm, which, being the best 
adaptea for aquatic avocations, necessarilv occasions dififerences in 
the details of their internal structure. The most obvious and strik- 
ing peculiarities, which first attract our notice in the skeleton of the 
cetacea, are, the enormous size of the head, in the whales; the almost 
entire absence of neck; the length and similarity of the bones of 
the spine; their ribs being comparatively few in number; the short* 
ness of their arms; and the absence of hinder extremities, an os 
sacrum, and a true pelvis. Whales have, nevertheless, the rudi- 
ments of the latter, although the two bones which represent i]^, neither 
unite before, nor are they attached to the vertebras. 

The excessive shortness of their necks, although composed,, gene- 
rally, of only one bone less than the longest neck of a quadruped- 



Digitized by 



Google 



Sirueiure and Eccnomy of the Greenland Whak. 33 

as that of the giraffe, for example, renders any separate motion of 
their heads almost impossible, since the bones of the neck of the 
ivhale kind are excessively thin, and immoveably joined together. 
This, I am disposed to consider as a condition favourable to rapid 
progression, as that of birds is assisted by the immoveable state of 
the s^ne of the back, by which their centre of gravity is rendered 
less liable to be varied, and their bodies to be thrown out of equili- 
brium during their rapid flight; for, did the spine of the back of a 
bird possess great flexibility, its centre of gravity would be probably 
changed by every extra effort of either wing; and to counteract the 
same tendency, therefore, the necks of whales and of ishes, have, 
probably, been rendered equally immoveable. 

The Greenland whale may, I think, be considered as typical of 
the order cetacea, a tribe of creatures which, unlike fishes, generally 
possess only two fins, with the exception of the tail; and, although 
some species possess a third fin, on their backs, this latter possesses 
no bone in its composition; so beautifully is the analogy preserved 
between these animals and the rest of the class mammalia to which 
they belong. When, indeed, we examine the cetacea more critically, 
we find that these instruments, which present the external ap{>ear' 
ance of breast fins, by means of which tliey sustain their equilibrium^ 
and perform gentle motions, owe their present fin-like form simply 
to the covering with which they are invested; for, instead of being 
composed of straight spines, like those of fishes, they conceal bones 
and muscles, formed very like those of tiie fore legs of land quad* 
rupeds; but their hand alone appears externally, and we see it so 
envelc^ed in dense skin, that its fingers have no separate motion. 
But, as the several bones of the fingers are united together by means 
of intermediate cartilages instead o? capsular ligaments, the fins, or, 
more strictly, the hands, possess great pliancy and strength, and 
enable the whale kind to spread them upon their sides, and on the 
breast; and, as Aristotle observed, in this way, to sustain their young 
beneadi them, closely compressed to their bodies. 

The fin or hand of the common whale, is flat, and of muchi^eater 
proportionate size, than in many other cetaceous animals, which ex* 
tension of the organs of equilibrium appears to have been required 
to compensate for the more unwieldy construction of the body of the 
creature. Yet, from the structure of the true and finely organized 
hand of the ape tribe, to the rude fin of the whale, we perceive no 
abrupt progression; since the fore extremities of the amphibious 
mammalia are precisely intermediate in their formation. 

These beautiful gradations in organization, afford some of the 
most interesting and apparent exhibitions of intention or design, 
which are presented to our notice in surveying the animal world; 
we may trace the gradual conversion of the hand or fore foot of the 
terrestrial quadrupeds into the fin of the whale, most obviously, by 
commencing with such quadrupeds as only occasionally frequent the 
water, in which the fin, or web between the toes, is short and im- 
perfect; and thence proceeding in our examination, successively, 
through the otters, seals, walrus, the manati, dugongs, to lastly the 
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Inhales, in which all the external appearance of a true hand is lost/ 
though, internally, its structure yet identifies the fin with this organ, 

The tail of a large whale measures about twenty-five feet across. 
It is composed of several layers of tendinous fibres, strongly matted 
together within an oily membrane; which structure imparts to it 
immense mechanical strength: it is also flattened horizontally, for 
tiie purpose of frequently and suddenly forcing the creature to the 
surface of the water to breathe; while the tails of fishes, on the con- 
trary, are formed vertically, because their actions being performed 
chiefly in the depths, they do not require to rise frequently to the 
surface. But, in the whale, the tail, which is moved by immense 
depressor or flexor muscles, which are inserted into it, and form 
two large ridges beneath the body, becomes, from its enormous size 
and power, the most destructive instrument of defence with which 
any animal has been gifted. When whales are feeding near the sur- 
face of the water, this instrument acts with comparatively little 
force; for their hands, or breast-fins, are almost sufficient alone, to 
modify the movements of their bodies, and thus they swim slowly 
backwards and forward^, with the mouth generally wide open, and 
. rise at each extremity of ^their short course to breathe. In playing 
on the surface, they also move in circles, and, occasionally, with the 
asility of the salmon, they may be seen to elevate their vast bulk 
almost out of the water; but, when the violent impulse by the tail, 
necessary to such an action, is differently directed, they dart like 
an arrow downwards into unfathomable depths, or they rapidly ex- 
tend their progress over vast tracts of the earth's surface. 

But while we contemplate with surprise the voluntary powers of 
this creature in its native element, how great 'is our amazement in 
re^rding the involuntary muscular efforts of its heart and arterial 
system! Mr. Hunter having first informed us that he found the 
principal artery of the body to measure not less than three feet in 
circumference, and that it received from ten to fifteen gallons of 
blood at every pulsation of the heart. Therefore, as Dr. Kidd has 
observed, if we consider the heart of the whale not to exceed twenty 
pulsations per minute, at this rate of fifteen gallons received by the 
artery at every pulsation, we find that not less a quantity than four 
hundred and thirty-two thousand ^llons, or eight thousand hogs- 
heads of blood, do literally pass through the heart of a whale during 
every twenty-four hours of the creature's existence. 

I may, however, observe, that my friend Dr. James Alderson, who 
has more recently had an opportunity of examining the heart of the 
same species of whale as the one to which Mr. Hunter alluded, al- 
though he found the aorta to be of equal size, supposes that the ca- 
pacity of the left ventricle was not equal to the reception of more 
than eight or ten gallons of blood. 

The heart of the whale, although much flattened, presents, other- 
wise, no important deviation in its structure from that of terrestrial 
quadrupeds; but, like that of other diving mammalia, and of the 
seals which I described on a former occasion, it is connected with 
an enormous development in the arterial and venous systems, in 
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order to mBmrffi it free from the oppression which would otherwise 
be occasioned bj the returning bloody thereby to extend the inter- 
vals between respiration; to this end the vessels, in various parts of 
the bodj, as Mr. Hunter observed, form, by their innumerable tor- 
tuous subdivisions, vast spongy receptacles; and, in other situations, 
the trunks themselves seem to be proportionately much enlarged. 
The proportionate quantity, also, of blood in the whale, as in the 
seal, appears to be far greater than in land auimals, which is, indeed, 
the case in all the aquatic mammalia^ 

I recollect having been surprised by an f^gervation of an old 
Greenland captain, that the blood of all the animals of high northern 
latitudes was of a much darker colour than in those of more southern 
regions; it being, he reqsarked, in many almost black; he alluded, 
. especially, to the aquatic mammalia, which fell most under his ob- 
servation, and such is literally the case in them. I have since ob- 
served th^ same fact.to obtain scarcely less in the diving birds; and 
it is, perhaps, occasioned by the slow return of the venous blood to 
the heart, during frequent submersion, by which it probably acquires 
a superabundance, or an extra quantity of carbon. In ourselves, it 
may be added, that the same appearance of the blood is produced, 
bv artificially arresting its progress in the veins; and that which is 
slowly drawn from the arm, is, on the satpe principle, much darker 
than that which flows freely; a circumstance, even to the present 
day, often erroneously attributed to a morbid state of that fluid. 

1 shall now endeavour to describe to you another interesting pe- 
culiarity in the whale tribes. Beneath their smooth skins, the bodies 
of these animals are well known to be surrounded by an enormously 
thick membrane, which contains a prodigious quantity of fluid oil. 
This fluid oil, in like manner, pervades every part of the substance 
of their bones, which, unlike those of quadrupeds^ are not hollow, 
but entirely spongy or cellular. 

The blubber, or membrane, which contains the oil, varies in the 
eommoB whale, in its depth; it is twoleet thick in several situations, 
especially across the back of the neck; but it even extends to three 
feet in thickness in Uie lip, near the angle of the mouth. It is com* 
parativelv the most abundant, and the oil is of the finest auality in 
young whales; hence, a sucking whale of nineteen feet longi and 
fourteen in circumference, has been known to yield six tons of oil, 
although its whalebone was not one foot in length, and far too short 
to enable it to catch food. If young whales, also, the blubber is 
almost white; in others it is found of a yellowish colour, and in some, 
apparently from their paftaj^ing of a peculiar kind of nourishment, 
it acquires almost the red appearance of the flesh of the salmon. 

The blubber may, I thinK, be considered as a less dense portion 
of the true skin, consisting, in fact, as I have often seen at Hull, of 
a strong tendinous membrane, whose fibres interweave each other 
in every direction, and which contain the oil within them; but, when 
deprived of the oil, these fibres appear like an irregular network of 
tendon, differing in the fineness of its texture in differei^t situations; 
it being most compact, where it is nearest to the surface of the body, 

Vol. IV.~No. I^July, 1829. 4 
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and decreasing in iU density as it dtps downwards towardf tte 
muscles. In striking the back of the wnale, therefore, the harpoon 
is pluneed obliquely into this powerful tendinous Detwork» which 
eenerally holds it so firmly, thatl believe it is almost as commoti 
for the well tempered iron to be broken, as to be withdrawn; but^ 
in destroying the creature, I may add, that its most mortal part, 
where the lances are afterwards applied, is a little below, and pos- 
terior to the origin of t^e fin, where the heart and the larger vessela 
are situated. 

The greatest supply ot oil, yielded by a single whale, of which 
I have been enabled to obtain a well alimenticated account, was die 
enormous quantity of one hundred and seyenteen butts, or about 
forty-three tons, which was removed from a. whale, struck by a per- 
son of the name of tashby, who was harpooner to the Fanny, whaler, 
of Hull; and as the blubber is supposed to weigh about one-third of 
the whole, we here contemplate an animal body weighing no less 
than one hundred and twenty-nine tons. 

Another whale, struck by a harpooner, from whom I received the 
account, yielded ninety-seven butts of blubber, and had whalebone 
which measured thirteen feet and a half in length, which is the length 
of the specimens of whalebone now before us; forty butts of oil, 
however, are considered a good average produce. 

The necessity for this wonderful provision in the Greenland whale, 
to which I have last adverted, the abundance of its oil, is rendered 
more apparent, when it is known that the real specific gravity of the 
muscles of this creature is rather greater than that of the muscles 
of quadrupeds; but, b^ means of its oil, so nicely is its body balanced 
in the surrounding fluid, that it scarcely exceeds the specific gravity 
of the water. But this prodigious quantity of oil not only thus ma- 
terially decreases its specific gravity, in which capacity it has been 
aptlv compared to a cork -jacket, but it seems to have been intended 
as the most perfect of all the various kinds of clothing, with which 
the mammalia have been gifted; for, being a very bad conductor 
away of heat, it thus preserves the warm bodies of the whale kind 
from becoming chilled by the low temperature of the surrounding 
fluid. In diving birds, it is no less interesting to observe, that the 
same admirable precaution is had recourse to, though in fishes whoffjs 
bodies have naturally a low temperature, this being unnecessary, 
the oil is differently employed, and serves other interesting purposes 
in their economy. 

But the blubber further assists, by its elasticity, in preserving the 
smoothness and rotundity of the body of the whale kind, which ani- 
mals, as we see, have not onl v been deprived of external ears, or of 
other external appendages, which would tend to impede their rapid 
progression, but even the mammas, instead of assuming their usual 
prominent form, are so flattened and extended beneath the skin, as 
scarcely to elevate the surface; and on the same principle, the testes 
never descend from the lumbar region. 

I must now direct your attention to the very remarkabli^ exterior 
clothing of the whale. It is, in the first place, a curious £Kt, and 
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one whieh 19, perhaps, peculiar to the tribe, that those parts of the 
^Lin which are exterior to the blubber, in a young whale, are twice 
as thick as they are found to be yck the adult, having measured an 
inch and three-q|uarterd In thickness. 

^ Now these parts are generally called, from the analog of their 
position only, I conceive, the cuticle, and the rete mucosum^ to pre- 
serve which supposed analogy, anatomists are obliged to describe 
the rete mucosura of the whale as being three-quarters of an inch in 
thickness. But after a careful examiaatiop of the recent skin of 
cetaceous i^nimals, I cannot kelp believing that there is no analogy 
wh^so0yer 'between this substance o^Ued rete' mucosum, in whales, 
and that of terrestrial quadrupeds. It appears to me to be a sub- 
stance of a nature as peculiar to itself as that of whalebone, or of 
ivory; and it is here, pertiaps, destined to fulfil as peculiar a part in 
the animal economy, as those substances. It is of a dark colour 
throughput; it takes its *origin from the outer surface, and, conse- 
quently, from the most dense portion of the true skin; it is of a sub- 
corneous texture^ and consists of a dense congeries of parallel vertical 
filaments, having a great degree of elasticity. Immediately beneath 
the inferior surmce of this substance, there is a black slimy fluid, 
ipdiieh is easily separated, ^and which is, perhaps, the onfy vestige 
of rete mdcosum; and this- substance \i covered, externally, with a 
tbin, ^ooth, black cuticle, which is easily split into detached hori- 
zontal ItoinaB. - * 

The whale, th^n, has the blubber, which I consider to be the true 
akin and the cellular membrane united; a very indistinct rete mu- 
cosum; and, above this, a firm elastic substance, resembling a second 
cuticle, with vertical fibres; and which is itself covered by a com- 
liion cuticle, having horizontal laminae; 

Whether this substance, just noticed, possesses sensation or other- 
wise, I have not been enabled to determine, but I could perceive no 
nervous filaments^ or blood-vessels, to enter its structure, either in 
that of the M^iale or sea iinicorn, when placed under a high magni- 

Sing power; it is, therefore, probably, insensible. The blubber, on 
e contrary, ct the true skin^ iQ'om.it^ vascular and nervous organi- 
zation, is, doubtless, highly endowed witb sensibility. . Thus con- 
•tructed, the skin of the whale is, as biefore mentioned, peculiarly 
soft, amooth, and flexible; and although, as' Mr. Scoresby has ol>- 
serVed, the pressure to which it is liable, in the depths of the ocean, 
18 sufficient to force water through the pores of the hardest wood, 
yet its inherent qualities render it impermeable to the action of that 
flfrid. 'All these parts of the external clothing are so pervaded with 
oil, that the latter affords nourishment to several speciea of small 
DEiarine animals, which are generally found adhering to the skin; and 
in those parts of the seas where whales abound, an oily exudation 
floats oii the surface of the water. 

On such a scale of dimensions has the Creator, been pleased to 
conatrui^ the Greenland whale, that I have myself seen jaw-bones 
of thisT animal, which ha^e measured twenty feet in length; what is 
called a double oyster-barrel^ appear^ to me to convey the most ac- 
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CQmie idea of the size of some of ita-nrertebrae. Its tongue, which 
is of an oval form, is sufficiently large to fill foUr butts, when cut 
into pieces, or to weigh two tons, and to ji^ld one hundred and 
twenty-six gallons of oil. Of so enormous a size are its lips, and 
so much do they abound in blubber, that one alone has afforded suf- 
ficient of the latter to yield four butts, or two tons of pure oil$ and 
you are aware that the body of this creatopd acquires frond fifty to 
seventy feet in length. * 

The velocity of motioji possessed by so huge a body as that of the 
common whale, has always beeil a source of astonishment; but it is 
sufficiently obvious, tltat, havi^^b^en destined to kihabit deptln so 
profound, and so far removed i^om the air it breatiies, this velocity 
of motion'was a condition necessary to its exii^teliQe. 

It, however, very materially increases the danser attendant -on its 
capture, ft'om the awful accident of a coil of the line of the* descend- 
ing struck whale, entangling itself around any part of the body of 
the manager of the Kne, whue it is run out^ for, as the animaf-de- 
scends at the rate of from thirteen to fifteen f&et per second, in this 
case, the individual so entangled becomes iihmed lately dn^ged to a 
depth from^ich he is nevet* able &^ain to rise tollie surnce; and 
thus managers of the line are sometimes snttched from boats with 
such instantaneous velocity, as;to almost escape the notice of all 
present. 

That this species of whale is naturally very titnid, is apparent 
from various circumstances. From the excessive feat into which it 
is thrown by the infliction of a wound, ^ed reposing on the soiree 
of the sea, it has, on several occasions, been known to descend with 
such incautious velocity, as to even fracture its massive iaw-boiles, 
and occasion its death, by striking itself against rocks at Vki bottom. 
Nevertheless, when urged to'resentment, which, as in all. other ani- 
mals, is most readily excited when under the powerful influence of 
parental attachment, the whale not unfrequently exhibits fatal illus* 
trations of its tremendous muscular' force. Thu's^ with the poste- 
rior half of its body quicltly elevated above the water, it is enabled, 
with its broad semilunar t£til, which lias been seen to measure twen- 
ty-six feet in breadth, and one and a half in thickness, to instanta- 
neously shatter to pieces se strt)ng boat by a 6ingle blow. I have 
been assured by captain Beadling, on whose word I have great reason 
fully to rely, that having once wounded a large whiile, it instantly 
elevated its tail high above one of the boats, and struck it witii such 
forceas to completely cleave it asunder transversely: the men it 
contained, by leaping into the water, were, nevertheless, all fortu- 
nately saved by a second boat There is a poorcrippled object now 
living at Hull, who was. shown to me by Dr. Alderson; he was for- 
merly a boat steerer of the Diana, commanded by captain Cliffotd, 
in which employment, a whale that was struck, ran out all the lines, 
and at a btew, clove the boat asunder, breaking the thigh, hip, leg, 
\ arm, three rib8,and the lower jaw of tiiis poor man; ana afterwards, 
\ almost miraculously, dragged the esKtisemity of the boat, in which he 
lay, seven leagues along ^e$ttrfiice of the water, without sinking, 
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wi&in an hour an^ threevqnartersi when he was picked up bjr the 
Dundee of Dundee. This is, however, evidently, a yet more inte- 
resting illustration of the curative efforts of the system, in our own 
necies, than even of the powers of offence in the whale. 
* uotber, and, perhaps, still more generally fatal mode of retalia- 
.lad recourse to by a wounded whale, especially if it be accom- 
panied by a young one, although fortunately one of less frequent 
occurvence, consists ia the creature tilting furiously, and with im- 
petuous velocity,«with the snout against a boat, by which the latter 
becomes inevitaMy shivered to pieces and lost. ' When in the ago- 
xuej»of death alsoi by the rolling motion which a whale often assumes^ 
such blows have trequ^tly neen communicated to boats^ by its 
widely extended fin^, as to shiver them to pieces. 
. Ti^ extreme fidelity of these wonderful animals towards each 
othc^, and their affection for their offspring, is almost incredible. 
So fondly attached are they to the society of their brethren, that 
inan^ instances are recorded of their assuming a passive floatins 
position on the surface, after offering much resistance; as though 
disdaining to survive the loss of their companions. Thus, when the 
Cyrus had captured six, out of a herd of seven whales, and they 
were supported aroBud the vessel on the water, the surviving one 
rose, and thrust its head amongst its dead brethren, and remained 
immoveable, close to the vessel, while it was killed. 

In general,, the. female is accompanied in her progress by her 
young one, though, on the contrary, she sometimes wanders very 
far from it; and yet, by some unknown impulse, highly calculated 
to excite our amazement, she has no difficulty in finding it, though 
perfectly silent, in the vast and trackless ocean, as often as she re- 
quires; apd the same may be said of all the cetacea. But further, 
when her young one is hardest pursued and harpooned, she supports 
it under her fin, while she plunges with it for safety into unfathom- 
able depths. 

A young whale, having been struck by a harpoon from a Hull ves- 
sel, being at the tira« at some distance from its mother, had run out 
some length of line, when the latter appeared in sight, and rapidly 
bent her course towards it. In vain did she use every usual means 
to induce it to leave the place of danger, while swimming by its 
side, as far as the line would allow, in circles around the boats, 
during the space of four hours; and within this time, on four sepa- 
rate occasions, the parent was observed, when on the surface, to 
throw one of her fins over the body of the young whale, and to en- 
deavour to drag it away hj all the force she possessed; she, lastly, 
in this way set off with it, in a straight direction, carrying away ad- 
ditional line, to the extent of seven hundred and twenty fathoms; 
but by that time, the youiig one became so much exhausted from loss 
of blood, that she necessarily abandoned it to its fate, and herself 
escaped, by pursuing her progress towards the ice, roarins and spout- 
ing with great vehemence; for here I may observe, that when a whale 
is struck with a harpoon, or is enraged by the loss of its young, it 
ejects the water throuf^ its spiracles with great force, prraucing a 
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tIridiilcNit kind of roariog, wEich may be' heard the dit^ace of a 
mile. 

This gpeciea of whale affords to iia a miblime iiistance of contrir* 
ance, compensating its total want of teeth. I alhide to the hundreds 
of plates of whalebone, which cover the roof of its movth, ana 
which, bj their growth, increasing in length and in bfeadthj often 
acquire twelve feet in length, and fifteen inches broad. There have^ 
inoeed, been some instances in which whalebone has attained ifteen 
feet in length; I believe there is at present a specimen of this kind 
in the Tower, which was obtained by a London vessel, and,^ doubt- 
less, from a whale of enormous growth; since those whiles, wtiich 
afford whalebone of twelve feet, are themselves ofteb fnore than 
sixty feet in length. The upper surface of the skull of a whale ot 
this size, measured twenty feet eight inches )oi»g; and the creature 
itself weighed upwards of a hundred tons. 

The roots of the two sides of the arch of whalebone, in the mouth 
of this animal, nearly meet at the top of the roof Whence they grow, 
at the anterior part of the mouth; but they gradually recede from 
each other, as they are continued backwards, till they approach the 
diroat, when lliey again approximate. This substance, called whale- 
bone, which thus supplies the place of teeth, coiti^sts of a peculiar 
kind of horn. Its plates differ in their length and strength, in dif- 
ferent parts of the mouth, but the outer row of plates are by far the 
strongest and the longest, especially those which are midway between 
the tnroat aod the snout. Internally, supposing ourselves to be 
placed beneath the roof, and regarding it from below, from the lower 
edges of the outer plates, (those which they enclose becoming shorter 
and shorter, as their origin is more internal, or nearer the centre of 
the roof,) we see the lower edges of all uniting to form one-inclining* 
plane, extending obliquely upwards to the roof. And, a^<the fibres 
of every plate are loose and separate at its inferior edge, forming a 
deep pendent fringe, by the gradual splitting away of its substance 
in proportion as it is used, we perceive the entire vaulted sides of 
the roof of the. mouth to be, in fact, by these means, deeply lined 
with a clothing of thick and coarse hair, whence tiie ancients gave 
to this species of whale, the name of Mysticetus. 

Now, Deneath this vault of hair, lies the enormous ton^e of the 
whale, and exterior to it, is the immensely high lower iip, which, 
when the jaws are closed, shuts up over all externally to the very 
origin of the whalebone above, so as to entirely conceal it from view. 
By means also of this formation <^ the lip, and the circumstance of 
(the upper jaw shutting into a cartilaginous groove at the extremity 
of the lower one, the most perfect valve is formed, which any pres- 
sure from without, only tends to render more secure from the in- 
gress of the water. 

The fringe, which I before mentioned, produced by the whalebone, 
(as it is constantly and gradually extending itself in length, by the 
^owth of thawhalebone behind it, in proportion as it is worn away,) 
IS thus always in a proper state of adaptation to the marvellous 
economy of the creature; for the most curious part of this beautiful 
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Riechi»it9|ix ra the net or sieve which it tbnli forms; ah iDstrataeiit 
which has been granted to this largest of creatures, for the purpose 
of stnuning or separating, its ninttte prey from the body of water 
necessarily taken into the mouth with it, in feeding* For, in this 
wlwie, the month is of such enormous proportions, as to receive at 
onoe, evea tons of water, and yet of such wonderful perfection is 
its tllteriog mechanism through these hair-like filaments, that it 
rarely allows the escape of the nourishing particles diffused therein^ 
although they be no larger than peas$ its food eonsisttiu; chiefly of 
email medusae, Crustacea, and zoophytes* [Qumfer^ Jetam. 

. (td BX QOSTISUXS.] u 



On the Means of preserving Birds for Cabinets of Natural Hhtory. 
,, By Charles Waterton, Esq. 

Abstracted from •• Wanderings in South America." 

Were you to pay as much attention «to birds, as the sculptor does 
to the human frame, you would immediately see, on entering a mu- 
seum, that the specimens are not well done. 

This remark will not be thought severe, when you reflect that, 
that which oace was a bird, has probably been stretched, stuffed, 
stiffened, and wired by the hand of a common clown. Consider, 
likewise, howrthe plumage must have been disordered, by too much 
stretching or drying, and perhaps sullied, or at least deranged, by the 
pressure of a coarse and heavy hand, — plumage which, ere life had 
fled from within it, was accustomed to be touched by nothing rougher 
than the 4lew of heaven, and the pure and gentle breath of air. 

In disseeting, three things are necessary to ensure success, viz. a 
penknife, a hand not coarse or clumsy, and practice. The first will 
furnish you with the means, the second will enable you to dissect, 
and the third cause you to dissect well. These may be called the 
naere mechanical requisites. 

In stuffing, you require cotton, a needle and thread, a little stick 
the size of a common knitting-needle, glass eyes, a solution of cor- 
rosive sublimate, and any kind of a common temporary box, to hold 
the specimen. These, also, may go under the same denomination ats 
the former; but if you wish to ercel in the art— ^if you wish to be in 
ornithology, what Angelo was in sculpture, you must apply to pro- 
found study, and your own genitis^ to assist you.— And tnese nuty be 
called the scientific requisites. 

You most have a complete knowledge of ornithological anatomy .f— 
You must pay close attention to the form and attitude of the bird, 
and know exactly the proportion each curve, or extension, or con- 
tractioo, or- expansion of any particular part, bears to the rest of the 
body. la a word, ji^u must possess Promethean boldness, and bring 
down fire and animation, as it were, into your preserved specimen. 

Repair to the haunts of birds, on plains and mountains, forests, 
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swamps, and lakes, and give up yourtiH^ to examtne tha economy 
of the different orders of birds. 

Then jou will place your eagle in attitude commanding, t1^ saroo 
as Nelson stood m, in the day of battle, on the Victory's cj^arter- 
deek. Your (»& will seem crafty, and just ready to take Sight, as 
though fearful of being Mirprised in some mischievous plunder. Yoidr 
sparrow will retain its wonted pertness, by means of placing his tail 
a little elevated, and giving a moderate arch to his neck. Your vul- 
ture will show his sluggish habits, by having hi^ body .nearly parallel 
to the earth; his wings somewhat droopiugvand tK^r extremides un- 
der the ta^9 instead of above it, — expses^veof ignoble indolence. 

You wHl observe how beautifully t^ feathers of a bird are ar- 
ranged, one falling over the other in nicest order; and thiat where 
this charming harmony is interrupted, the defect, though not noticed 
by an ordinary spectator, will appear immediately to the eye of a 
naturalist. Thus a bird not wounded, and in perfect feather, must 
be procured, if possible; for the loss of feathers ecm^eldom be made 
good ; and where the deficiency is great, all the skill of the artist will 
avail him little, in his attempt to conceal the defect ; because, in or- 
der to hide^ ^ he must contract the skin, bring down the upper 
feathers, ami shove in the lower ones, which would throw all the 
surrounding parts into contortion. i 

You will also observe, that the whole of the skin d^ not produce 
feathers, and that it is very tender where the feathers do not grow. 
The bare parts are admirably formed for expansion about the Siroat 
and stomach ; and they fit into the different cavities of the body at 
the win^s, shoulders, rump, and thighs, with wonderful exactness; 
so that in stuffing the bird, if you mi^ean even rotund surface of the 
skin, where these cavities existed, in lieu of reforming them, all 
symmetry, order, and proportion are lost for ever. 

You must lay it down as an absolute rule, that the bird is to be 
entirely skinned, otherwise, you can never succeed in forming a true 
and pleasing specimen; you will allow this to be just, after reflect- 
ing a moment on the nature of the fleshy parts and tendons, which 
are often left in; first, they require to be well seasoned with aromatic 
spices; secondly, they must be put into the oven to dry; thirdly, the 
heat of the fire, and the tendency all cured flesh has to shrink and 
become hard, render the specimen withered, distorted, and too small; 
fourthly, the inside then becomes like a ham, or any other 4ried 
meat; ere long the insects claim it as 'their own; the feathers begin 
to drop off, and you have the hideous spectacle of death in ragged 
plumage. 

Wire is of no manner of use, but, on the contrary, a great nuisance; 
for where it is introduced, a disagreeable stiffness and derangement 
of symmetry follow. 

Tiie head'and neck can be placed in any attitude, ^ body sup- 
ported, the wings closed, extended, or elevated, the tail depressed, 
raised, or expanded, the thighs set horizontally or obliquely,^ without 
any aid from wire.— Cotton will- effect all this. 
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A very small proportion of the sktill bone, saj, from the fore part 
of the eyes to the bill, is to be left in; though even this is not abso- 
lutely necessary; part of the wing bones, the jaw bones, and half of 
the thigh bones remain; every thing else, flesh, fat, eyes, bones, 
brains, and tendons are all to be taken away. 

While dissecting, it will be of use to keep in mind, that in taking 
off the skin, by means of your finger and a little knife, you must try 
to shove it, in lieu of pulling it, lest you stretch k. 

That you must, press as lightly as possible on the bird, and every 
now and then take a view of it, to see that the feathers, &c. are all 
right. 

That when you come to the head, you must take care that the body 
of the skin rests on your knee; for if you allow it to dangle from your 
hand, its own weight will stretch it too much. 

That throughout the whole of the operation, as fast as you detach 
the skin from the body, you must put cotton immediately between 
the body and it; and this will eifectually prevent any fat, blood, or 
moisture, from coming in contact with the plumage. Here it may 
be observed, that on the belly you find an inner skin, which keeps 
the bowels in their place. By a nice operation with the knife you 
can cut through the outer skin, and leave the inner skin whole. At- 
tention to this, will render your work very clean; so that with a 
little care in other parts, you may skin a bird without even soiling 
your finger ends. 

As you seldom can get a bird without shooting it, a line or two on 
this head will be necessary. If the bird be stilT alive, press it hard 
with your finger and thumb, just behind the wings, and it will soon 
expire ; carry it by the legs, and then the body being reversed, the 
blood cannot escape down the plumage through the snot holes. As 
blood will often have issued out before you have laid hold of the 
bird, find out the shot holes by dividing the feathers with your 
fingers, and blowing on them, and then with your penknife or the 
leaf of a tree, carefully remove the clotted blood, and put a little 
cotton on the hole; if, after all, the plumage have not escaped the 
marks of blood, or^ if it have imbibed slime from the ground, wash 
the part in water without soap, and keep gently agitating the feathers 
with your fingers, till they are quite dry; were you to wash them, 
and leave them to dry by themselves, they would have a very mean 
and shrivelled appearance. In the act of skinning a bird, you must 
either, have it upon a table, or upon your knee ; probably you will 
prefer your knee; because, when you cross one knee over the other, 
and have the bird upon the uppermost, you can raise it to your eye, 
or lower it, at pleasure. 

With these precautionary hints in mind, we will now proceed to 
dissect a bird.^ — Suppose. we take a hawk. — We will put close by us, 
a little bottle of the solution of corrosive sublimate in alcohol ; also a 
stick, like a common knitting needle, and a handful or two of cot- 
ton; — now fill the mouth and nostrils of the bird with cotton, and 
place it upon your knee, on its back, with its head pointing to your 
left shoulder: take hold of the knife with your two first fingers and 
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thumb, the ed^e upwards; you must not keep the knife perpendicular 
to the bodj of the bird ; because, were jou to hold it so, you would 
cut the inner skin of the belly, and thus let the bowels out: to avoid 
this, let your knife be parallel to the body, and then you will divide 
the outer skin with great ease. 

Begin on the belly below the breastbone, and cut down the middle 
quite to the vent: this done, put the bird in any convenient position, 
and separate the skin from the body, till jom get at the middle joint 
of the thigh ; cut it through, and do nothing more there at present, 
except introducing cotton all the way on that side, from the vent to 
the breast-bone ; — do exactly the same on the opposite side. 

Now place the bird perpendicularly, its breast resting on your 
knee, with its back towards you : separate the skin from the body on 
each side at the vent, and never mind, at present, the phrt from the 
vent to the root of the tail ; bend the tail gently down to the back, and 
while your finger and thumb are keeping down the detached parts of 
the skin on each side of the vent, cut quite across and deep, till yott 
see the back-bone, near the oil-gland, at the root of the tail; sever 
the back-bone at the joint, and then you have all the root of the tatif 
together with the oil-gland dissected from the body.-— Apply plentj 
of cotton. 

After this, seize the end of the back-bone with your finger attd 
thumb; and now you can hold up the bird clear of your knee, and 
turn it round and round, as occasion requires: while you are holding 
it thus, contrive, with the help of your other hand and knife, by 
cutting and shoving, to get the skin pushed up, till you come to 
where the wing joins on to the body. 

Foi^t not to apply cotton; cut this joint through; do the same at 
the other wing, aoa cotton, and ^ntly push the skin over the head; 
cut out the roots of the ears, which lie very deep in the head^ and 
continue skinning till you reach the middle of the eye, and after this 
nothinr difficult intervenes, to prevent your arriving at the root of 
the bill. 

When this is effected, cut away the body, leaving a bit of the 
skull, just as much as will reach to the fore part of the eye; cleaR 
well the jaw bones, fasten a little cotton at the end of your stick, 
dip it into the solution, and touch the skull and corresponding part 
of the skin, as you cannot well get to those places afterwards; Froflft 
tiie time of pushing the skin over the head, you aresui^poaed to have 
had the bird resting upon your knee; keep it there still, and, with 
great caution and tenderness, return the head through the inverted 
skin, and when you see the beak appearing, pull it very gently till 
the head comes out, unruffled and unstained. 

Yira may now take the cotton out of the mouth, cut away all the 
remaining flesh at the palate, and whatever may have remained at 
the under jaw. Here is now before you the skin, withoet loss of 
any feathers, and all the flesh, fat, and unclean bones out of it, ex- 
cept the middle joint of the wings, one bone of the thighs, and the 
Heshv root of the tail. The extreme pmnt of the wine is very small, 
«id has no flesh on it, comparatively speaking, so that it requires 
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no attention, excqit touching it with the solution, from the outside. 
Take all the flesh from the remainiDg joint of the wing, and tie a 
thread of about four inches long to the end of it; touch all with the 
solution, and put the wing bone back into its place. In baring this 
bone, you must bj no means pull the skin, jou would tear it to 
pieces beyond all doubt, for the ends of the long feathers are at- 
tached to the bone itself; you must push off the skin with your thumb 
sail and fore finger. Now skin tne thigh quite io the knee, cut 
away all flesh and tendons, and leave the bone; form an artificial 
thig^ round it with cotton, apply the solution, and draw back die 
skin over the artificial thigh| — the same to the other thigh. 

Lastly, proceed to the tail; take out the inside of the oil-gland, 
remoTe all the remaining flesh from the root, till you see the ends of 
the tail feathers, give it the solution, and replace it Now take out 
all the ootton which you have been putting into the body from time 
to tinie to preserve the feathers from grease and stains. Place the 
bird upon you knee on ita back, tie together the two threads which 
you bad fastened to the end of the wing joints, leaving exactly the 
same space betwixt them as your knowledge in anatomy informs yoa 
existed there when the bird was entire; hold the skin open with your 
finger and thumb, and apply the solution to every part of the inside; 
neglect the head and neck at present; they are to receive it after- 
v^s. 

Fill the body moderately with cotton, lest the feathers on the body 
should be ii^red whilst you are about the following operation. You 
naust recollect that half the thigh, or in other words, one joint of the 
thigh bone, has been cut away; now, as this bone never moved per- 
I>eBdicularly to the body, but, on the contrary, in an oblique direc- 
tion, of course, as soon as it is cut off, the remaining part of the 
thig^ and lea, having nothing now to support them obfiquely, must 
naturally fall to their perpendicular. Hence the reason why the 
legs appear considerably too long. To correct this, take your needle 
and tnread, fasten the end rqund the bone inside, and then push the 
needle through the skin just opposite to it; look on the outside, and 
after finding the needle amongst the feathers, tack up the thigh un- 
der the wing with several strong stitches; this will shorten the thigh, 
and render it quite capable of supporting the weight of the b^y 
without the help of wire; this done, take out every bit of cotton, ex- 
cept the artificial thighs, and adjust the wing bones (which are con- 
nected by the thread) in the most even manner possible, so that one 
joint does not appear to lie lower than the other ; for unless they are 
quite equal, the wings themselves will be unequal when you come 
to put them into their proper attitude. 

Here, then, rests the shell of the poor hawk, ready to receive from 
your skill and judgment, the size, the shape, the features, and exr 
presston it had, ere death and your dissecting hand brought it to its 
present still and formless state. When the heart ceases to btfUy 
and die blood no longer courses through the veins, the features 
collapse, and the whole frame seems to shrink within itself. If, then^ 
you have ibrmed your idea of the real appearance of the bird ttim a 
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dead specimen, jou will be in error. With this in mind, and at the 
same time forming your specimen a trifle larger than life, to make 
up for what it will lose in drying, you will re-produce a bird that 
will please you. 

[to be continues.] 



ENGLISH PATENTS. 



To Benjamin Rider, Hat Tip Manufacturer^ for his invention of 
certain improvements in the manufacture of Hat Tips^ which he 
intends to denominate Eider^s Patent Hat Tips. Enrolled January, 

1829. 

The subject of this patent is a new compounded material, in- 
tended principally to be employed for making the circular tips, by 
which the crowns of hats are stiftened and kept in their proper shape. 
The hat tips, as they are commonly called, have, heretofore, been 
made of pasteboard, or card, or some such substance, susceptible 
of imbibing damp, which is considered to be objectionable. The 
improved hat tip is made of materials impervious to water, and, 
therefore, possess the advantage of resisting damp. The particu- 
lars are as follow:— 

Specification. — "My invention of certain improvements in the 
manufacture of hat tips, consists in the constructing or making of a 
new material, or substances, composed of some of the articles from 
which brown paper is commonly made, combined with cork in a pul- 
verized or granulated state, which material, when manufactured into 
sheets or boards, something resembling millboards, is particularly 
calculated for hat tips, and may be also applied to a variety of other 
useful purposes^ 

*«In preparing this new material, I take of the pulp or felted 
fibrous vegetable matters, of which brown, or •whitey brown paper 
is commonly made, about seventy-five pounds, when in a dry state, 
and having worked this in the mill, or vat, as paper makers usually 
do, I then add about thirty-five pounds of pulverized, or granulated 
cork, which is to pe so perfectly mixed or blended with the pulp in 
the mill, or vat, as to form one compound substance. These pro- 
portions of quantity may, however, be slightly varied, without ma- 
terially altering the articles intended to be produced. This substance 
is then to be moulded, either by hand or machinery, in the same 
way that sheets of brown paper, or millboards, are commonly made, 
carrying it through the usual operations of couching, pressing, and 
drying. 

<« This material, when thus made, being finished, is a sort of com- 
pound of cork and paper, the sheets of which are to be cut into 
circular pieces for the tips of hats; but I do not propose to sell it at 
all times in that form, but in sheets to be cut at pleasure to the di- 
mensions required by hat-makers. In some cases, I coat the mate- 
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rial on one or both sides of its surface with varnish, of the kind 
commonly emplojed by hat-makers for stiftening the shells or foun* 
dations of bats. 

<* This material may be applied to making the entire body of the 
hat, either by moulding it from the vat to the proper shape, or by 
cuttins the sheets, and joining their edges together with cement It 
may also be applied to various other purposes, such as hat boxes, 
muff boies, and other boxes and envelopes for preserving packed 
goods from damp; and in some cases, where it may be desirable to 
prevent the ravages of moths, I mix with the above materials in the . 
vat, a small quantity of pulverized cedar wood. It may be neces- 
sary to add, that the. cork or the cedar wood must be reduced by 
grinding it in a ginger mill, or between stones in a flour mill; but I 
do not confine myself to any particular machine for grinding, but 
pulverize it in any, or the best way, that circumstances may dictate. 

[Jjondon Journal. 



7b William John Dowding, Clothier^ for his invention of certain 
improvements in machinery for Rollings or Roltering Wool from the 
Carding Engine. Enrolled January, 1828. 

In order to understand the subject of this patent, it is necessary 
to explain that part of the operation of preparing and spinning wool 
to which it applies. 

The filaments of wool having been separated, and in a sort of v/ay 
combed out and brought into a thin sheet or sliver, by the ordinary 
scribbling or carding engine, that thin sheet or sliver of wool is 
further operated upon by an extension of the carding engine, and is 
ultimately discharged therefrom, by the doffer comb striking off 
small portions of the sliver of wool from the fillets of cards on the 
doffer cylinder, in breadths of about* six inches, and in horizontal 
lengths of about thirty inches, which is the ordinary width of the 
cylinders of the carding engine. 

These portions of wool are conducted by the doffer comb into a 
semi-cylindrical box, or trough, at the end of the carding engine, in 
which a fluted roller revolves; and these flutes taking hold of each 
doffed portion of the wool, as it descends into the trough, rubs it 
round, and rolls it into the form of a round rod, called a roll, or 
roller of wool, and delivers it out of the trough, on to a traversing 
table, or endless cloth. 

Thus a rapid succession of rolls, or rollers of wool, are turned 
out of the engine in horizontal lengths, which are carried by chil- 
dren to the stubbing machine, or billy, in which the slubbmg, or 
first process of spinning, is effected. 

The mode of feeding the billy, or slubbing machine, with wool, 
is, by placing the rolls, or rollers, side by- side, in longitudinal direc- 
tions upon an endless feeding cloth, inclined upwards, which is 
mounted on rollers at the front of the billy; and this feeding cloth 
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being made to traverse, carries forward the rollers of wool towards 
the spindles, advancing so much at every stretch, or traverse of the 
carriage, in which the spindles are mounted, as is necessary to lap- 
ply to each spindle the portion of wool required to be extended and 
spun into the roving, or first condition of loose twisted yam. 

Now, as the rollers of wool discharged from the carding engine, 
are not more than about thirty inches m length, it is necessary tiiat 
they should be freauently supplied to the maclune, and the extremi- 
ties of the fresh rolls carefully joined to the ends of the preceding 
rolls. This is done by children, who constantly attend the machines, 
carrying the rolls of wool from the carding en^e, and joining them 
to those in the stubbing machine. But this joining of the ends of 
the rolls of wool is attended with inconvenience, as if too much of 
the end of one roll overlaps the end of the other, the yam or roving 
drawn from it will be gouty, or irregularly thick in parts; or, if 1^ 
junction of the two ends is not sufficiently perfect, the yam or rov- 
ing will be in some parts too thin, and, probably, break in stretching. 
Such, however, is at present the universal practice in preparing 
roving of wool; and to obviate this inconvenience, is the object m 
the present patent. 

The improved apparatus is to be attached to a carding enrine, 
which is to be of the ordinary construction, with tlie exception of the 
form in which the wire cardfs are to be placed upon the doffer cy- 
linder. Instead of fillets of wire card, about six inches broad, ex- 
tending the whole length of the cylinder in the direction of its axis, 
it is proposed to place the cards in rings around the periphery of the 
cylinder, and by means of the doffer comb, to strike off the wool in 
continuous strips or ribands of sliver, which are to be received on to 
an endless traversing table, or cloth. The edges of the rings of 
wire are to be guarded by rings of stout leather; but this part of the 
apparatus is not claimed as new. 

The novelty in the apparatus consists in placing another similar 
endless traversing cloth upon that which receives the strips, or ri- 
bands of sliver, so that the sliver may be carried forward from the 
carding en^ne, between the two cloths; and while they are thus 
conducting it, a lateral motion is given to the upper cloth, which 
causes the strip, or riband of sliver, to be rolled up from its previr 
ously flat form, into that of a round rod or roller. 

This plan of producing endless rollers of wool from the carding 
engine, by means of the lateral motion given to the endless cloth or 
other surfaces, between which the sliver may be conducted and 
rubbed, is claimed as a principle, by whatever modification of ma-* 
chinery it is effected. 

The mode described in the specification, is, by mounting the up- 
per endless cloth upon rollers, and givins it the same progressive 
motion as the lower cloth, by means of puTlies and cords in the ordi- 
nary way; the rollers of the upper cloth being mounted in a carriage 
upon small wheels, which, by means of a rotary crank and connect- 
ing rod, is made to traverse to and fro in lateral directions, in which 
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lateral movements the stiver becomes rolled up bj the friction of the 
two surfaces of cloth. 

In order to take a sufficient quantity of wool from the carding 
engine, it i« proposed that two or more doifer cylinders should be 
employed in connexion with the large carding cylinder; and of 
course, that the nn^s of cards on one should be opposite to the blank 
spaces on the other. In this case, the doffer cylinders must be one 
above the other, and separate endless traversing cloths, mounted in 
the way described, adapted to receive the sliver from each doifer 
cylinder. From the endless cloths, the rollers of wool will fall in 
continuous lengths into boxes, cans, or other receptacles below; and 
from these cans, or other receptacles, when placed in front of the 
billy, the rollers of wool may be afterwards urawn, as required, to 
supply the spindles of the machine, in preparing the rovings, with- 
out the inconvenience of joining the snort rollers together by the 
hands of children, as above described. [ib* 



To Thomas Stirling, /or certain improvements in Filtering nOppa- 
ratus. Enrolled February, 1829. 

One of the leading features of this invention, appears to be the 
construction of vessels which are to be employed for filtering; water 
for domestie uses, by combining slabs of slate; and the other is pass- 
ing the water upwards, in a zigzag course^ through layers or beds of 
sand, and other purifying matters. 

These slabs or slate are to be cemented together at the joints, by 
a mixture of white lead, or a strong mortar made of lime; and the 
slabs are to be further supported and braced together to prevent 
their separating, by rods of iron passed through the vessel, and se* 
cured by nuts screwed on the outsides« 

The lorm of the vessel is proposed to be square, or at least rec- 
tangular, and about twice as high as the breadth of the base, the 
internal part being divided into five compartments^ by gratings or 
perforated plates. 

The water is to be introduced into the lowest compartment, by a 
pipe leading from a reservoir, placed in an elevated situation, in 
order that the pressure from above may cause the water to rise 
through the filterer to the top. 

The lowest compartment, or receiving vessel, is covered by a 
grating, i^n which, occupying the second compartment, a quantitv 
of sand is placed. The water is, therefore, to percolate through 
the sand upward, and deposit any foul matter with which it may be 
im|M*egnated in the bed of sand. 

Above the second compartment, a plate is fixed, with conical holes 
in the centre, through which the water is made to pass, by the up^ 
ward (Hressure. into the third compartment, which is likewise filled 
with sand* The plate above this third compartment, is perforated 
tofvmrds one side only^ so that the water, in passing upwards, has to 
proceed through the bed of sand, partly in a horizontal direction. 
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The fourth cotnparlruent is occupied with Band and carbonaceous 
matter, such as broken pieces of charcoal, or burnt brick, or un^lazed 
pottery ware*, which not only takes up the foul matter mechanicallj, 
but also acts chemically upon the water, to sweeten and purify it 
from any putrid animal matter which it may contain. The plate 
above the compartment is perforated with conical holes towards the 
opposite side to the lower plate, for the purpose, as before stated, of 
causing the water to percolate through the bed, partly in a horizontal 
direction, and by thus giving it a zigzag course, to bring it in con- 
tact with a more extended bed of the purifying material than it would 
be exposed to if it passed directly upwards. 

The fifth compartment contains broken pieces of slag from the 
Carron foundry; (we presume any other iron foundry would do as 
well;) and from this compartment, which is at the top of the filter- 
iog vessel, the purified water is to be drawn off for use. 

In constructing a filtering apparatus of large capacity, it is pro- 
posed to make its sides with brick, or in some cases with iron, 
properly secured together. .[/&. 



To Samuel Pratt, Camp Equipage Maker^ for his invention of 
certain improvements on elastic bedsj cushions^ seats^ pOdSj and 
other articles of that kind. Sealed June 25, 1828. 

Th^ patentee says, my invention *^ consists in a new method of 
making or manufacturing elastic beds, cushions, and other such ar- 
ticles constructed with wire springs, by which I afford a greater de- 
gree of elasticity, and avoid the inconvenience which has been 
heretofore experienced from the hard edges of wood framing, which 
I DOW dispense with. 

^*In constructing these beds, cushions, pillows, or seats for car- 
riages, settees, coaches, chairs, or any other article of domestic use, 
requiring an elastic cushion, I first provide a. sheet of canvass or sail 
cloth, or any other flexible material suited to that purpose^ as a basis 
on which the springs are to be attached. This cloth I strengthen, 
by placing ribs of whalebone and cane, or any other elastic material, 
round its edges, or round the form of the intended bed or cushion,, 
and also across it in different directions, on both sides of the canvass 
or sail cloth, and sew them together at the jiinction, and.to the 
cloth. The breadth and length of the basis sheet, must depend upon 
the intended dimensions of the bed or cushion, whether for one or 
two persons to lie upon, or merely as a seat, cushion, or pillowf and 
the strength of the springs must be varied accordingly, as a greater 
or less degree of resistance may be. required. 

^< This inundation sheet may be made from various materials. I 
sometimes use mill board, but I prefer it to be perfectly flexible^ 
and, therefore, in common, employ the sail cloth or canvass^ and 
whalebone or cane, as above described. Stout leather would answer 
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the purpose, or tiiin slips of whalebone, or cane, woven into a lattice 
work A variety of other articles will also apply to this use, ther^ 
fore I do not confine myself to any peculiar material, but employ 
any flexible materials that may be found most advantageous and con- 
venient of adaptation, to constitute the basis or foundation sheet, 
upoa which the wire springs are to be fixed. 

'* Having prepared ihe stift' foundation sheet, as above described, 
and spread it out flat, I next take a number of spiral spring, made 
ef iron or steel wire, twisted into circular coils, in the shape of an 
hour glass, or, what is still better, springs made of wire bent into 
angles, instead of circular coils. I have adopted a triangular form, 
but square, or any other angular figure, would, perhaps, answer nearly 
as well, provided the coils of the wire are so disposed, that being 
depressed, the coils will fall one within the other. 

^^ The foundation sheet being spread out flat, as above stated, any 
number of the springs may be placed upon it, at short distances 
apart; the number of the springs employed in making one bed, or 
cushion, and also their necessary strength, must depend upon the 
size and required elasticity, for which no decided rule can be given, 
but it may be readily known by a very little experience. 
' " The lower coil of each spring is to be fastened by sewing, or 
otherwise, to the foundation sheet, and to the whalebone bracing; 
and when they are all secured in this way, they are further confined 
by pack thread, or other small string, tied to the top coils, and ex- 
tended diagonally from one to the other, bracing them all together. 

^<0n the tops of the springs thus secured to the foundation sheet, 
and braced together, I extend another sheet of canvass like the 
former, strengSened with ribs of whalebone and cane, as described 
above^ and having sewed it to the upper coils of the springs, in the 
same waj that the lower coils were secured to the foundation sheet, 
I then raise up the flaps, or overhanging edges of the canvass, or 
9ail cloth, x)f the lower sheet, and sew it all round to the top sheet, 
and then the flaps of the top sheet to the edges of the bottom, en- 
closing the springs on all sides as a box. 

'* The internal part of the bed, or cushion, having been thus con- 
structed, it is to be padded on the outside with wool, horse hair, or 
other elastic material, as stufled seats are usually made; and upon 
this I put the canvass and ticking, cloth, leather, silk, or any otner 
material, which is to coi^titute the external covering of the bed, 
cushion, pillow, or seat 

^ In making small pillows and cushions, I sometimes pass one-half 
of each coiled spring through the foundation sheet, and secure it by 
sewing the sheet to the two central coils of wire. The outer coils 
of the springs, both above and below, are then tied together in the 
way above explained, and a sheet of canvass covered over the whole, 
which is sewed to the outer coils of the springs; and when the seams 
are sewed up, so as to enclose the springs, the necessary paddings 
of horse hair, or wool, are laid on, and the cushion covered with 
canvass ticking, leather, silk, or any other suitable material, accord- 

yoL^IV.— No.-l — July, 1 829. G 
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ing to the will of the purchaser, or the purpose for which the pBlew 
or cushion is intended to be used." \llu 



To James Stokes, Merchant^ for certain improvements in Making j 
BoiHngf Curingy Clarifying^ or Preparing, Raw or Muscovado 
SugoTf Bastard Sugar, and Molasses. Dated October 11, 1827. 

To all to whom these presents shall come, &c. &c. — Now know 
ye, that in compliance with the said proviso, I, the said James Stokes, 
do hereby describe the nature of my said invention, and in what 
manner tne same is to be performed and carried into effect, by the 
following description thereof, ^that is to say:) — 

First, the liquor, or cane juice, being taken into the clarifier, I 
take to it about fourteen pounds of charcoal, about seven pounds of 
bark of the wild elm tree, and about one pound of lime, and pro^ 
ceed to clear the liquor, take off the scum,&c. in the usual wajr* and 
when sufficiently clear, I pass it through a blanket into a clanfyiog 
oistem or other vessel, and pump it, or otherwise convey it into the 
pans or teaches, for the purpose of boiling or evaporatiim. Tlie 
liquor being boiled to the proper proof, is passed into the coolers, 
according to the well known method, or may be potted in moulds, 
according to the practice of sugar refiners: but previous to its beine 
taken into the hogsheads, I take it into boxes, or vessels constructed 
for that purpose, the dimensions of which I regulate according to 
circumstances, and mix with the sugar, brandy, geneva, rum, or any 
other spirit or spirits, in the proportion of about one gallon to «very 
hundred weight of sugar; I then submit it to the action of an hydrau* 
lie, or other press of adequate power, which forces out the moisture, 
and leaves the sugar sufficiently dry to put into the hogsheads, and 
much improved in quality and colour. 

Or, secondly, I take raw sugar, or bastard sugar, in its finished 
or manufactured state, and when boiled by this, or any other method, 
and putting it into boxes as above mentioned, proceed to mix, press, 
tic^ in the manner as before described, and producing the same 
effect. 

And I do declare that the articles and quantities mentioned, are 
most conducive to the said results; but I claim the privil^e of vary- 
ing the quantities, or apparatus, as may be necessary, and of intro- 
ducing any other article or articles of similar chemical powers and 
affinity. 

^Repertory of Patent Inventions. 



AMERICAN PATENTS. 

LIST OF AMERICAN PATENTS GRANTED IN APRIL, 1829. 

With Remarks and Exemplifications^ by the Editor. 

1. For machinery for Steering Ships and other vesseh; Mi- 
chael Pearson, Newburyport, Massachusetts, April 1. 
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The rudder head has a ahort tiller, pnnecttng from it in the usaal 

way. Within this tiller there' is a metal nut to receive a screw of 
three threads, with which the vessel is to be steered. The screw 
revolves in stanchions, fixed upon the deck, in front of the rudder 
bead. On one end of the screw^ which is of iron, and about three 
feet long, a steering wheel is fixed ^ so that this part forms a wheel 
and axle. The screw passes through the nut in the tiileri which nut 
slides backwards and torwards in a sroove, and swivels upon pins, 
like a compass box. This is the whole arrangement. 

To us the plan appears to be inferior to some already in use, on 
several accounts; particularly, as it seems impossible to put the 
helm hard up. If steering with a screw in this way,* is found to be 
eligible, we apprehend that a toothed segment on the rudder head, 
would be for preferable to the sliding nut 



2. For a machine called the *' Straw Cutter and Wheat 
Thrasher f^ Levi Rice, Lockport^ Niagara coqnty, New York, 
April 1. 

' A trough is made like that of the ordinary straw cutting machine; 
in this, the straw to be cut or thrashed is placed, and carried towards 
one end, by a feeding cloth upon revolving rollers ; a drum or cylin- 
der, of from one to two feet in diameter, and from two to four feet 
in length, according to the width of the trough, to which its length 
must be equal, is made to revolve rapidly: the axis of this cylinder 
atands parallel to the end of the trough, and its periphery nearly 
touching it. When cutting is to be effected, knives reaching from 
end to end of the cylinder, are fixed at suitable distances upon it, 
and cut the stimw as it is drawn forward; an iron or steel bar across 
tfie end of the trough sustaining; it, and re-acting against the knives. 

When wheat, &c., is to be thrashed, the cylinder with knives is 
removed, and one Ravine beaters, formed of bars about an inch 
square, is substituted. These beaters form ridges upon, and extend 
from end to end of the cvlinder. Upon the shaft or axis of the 
cylinder, a heavy fly wheel may be placed, *< which accelerates the 
motion of the cylinder." When used for thrashing, screens, a win- 
nower, &c are appended, to operate in the usual manner. 

"The two operations by the one machine, your petitioner claims 
to be the sole inventor of. He also claims to be the sole inventor 
of the machine for cuttins straw; and he also claims to be an im« 
prover on the machine for thrashing, by the application of the balance 
wheel, and the application of the screen and winnower. " 

Excepting in extraordinary cases, we intend hereafter to present 
the outlines of thrashing and washing machines, without making un- 
welcome reflections and invidious comparisons; as, were we freely 
to tell our thoughts in all instances, we are apprehensive that their 
projectors would frequently be inclined to try tne operation of lath- 
tringy thrashings and healing upon ourselves; and as, our intentions 
being always good, we should deprecate such a consummation. 
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w€ are determioed to parsoe a prudent course, and avoid exciting 
fte ive of the testy corps of inventors. 

3. For a new and improved Machine for making Paih, 
Tubs, Buckets, and all kinds of cooper work; Nathaniel Rider, 
Stnrbridge, Worcester county, Massachusetts, April 1. 

There are in this specification many parts named, which appear 
essential to the operation of the machine; but which are neither de- 
scribed or figured. Were we, therefore, to give the drawing and 
the whole specification, we apprehend that it would still be obscure; 
a genend idea, of what the machine is to do, may be obtained from 
tiie claim of the patentee, to wit: ^ The application o( the circular 
saw to saw hoops out of boards or planks ; (and, also, an upright 
saw, may answer the same purpose;) also, the ^ng of saws for match- 
ing the staves; the hoop saw and bit, for boring and rounding the 
ear staves to pails; the concave jointer, that smooths and sounds the 
outside of the vessel; the convex jointer, that planes the inside of 
the vessel; and, also, the above described method of making the bot- 
tom of any kind of vessel, and heads of casks." 

A model of the machinery has not yet been delivered into the patent 
office, or we mi^ht be able to give a better account of the apparatus 
employed. This might benefit the public, but would be of no avail 
to the patentee, as the description must be made perfect, by means 
of the specification and drawings. Models are required for the 
sake of those who visit the office, to see what has been patented^ 
but^ however perfect they may be, they constitute no part of the de- 
scriptiony or proof, of what has been patented. 



4. Per a Washing Machine; John Taylor, Amherst, Hills- 
borough county, New Hampshire, April 1. 

This differs considerably from most of the washing machines 
which we recollect to have seen. A box, or trough, is made to hold 
the water and the clothes; across one end of this box, five or more 
rollers are placed, turning freely on their axes; these stand one above 
the other, either vertically, or forming a concave towards the body 
of the trough; against these, the clothes are to be pressed, by means 
of a carriage running backward and forward within the trough. This 
carriagje traverses upon wheels or rollers; the front of it, or that part 
which is toward the rollers, is formed of square bars of wood, usual- 
ly eight in number; these retire back, so as to give to that part of 
the carriage the form of a step-ladder; the lower step maypass up 
to the line of the rollers, when the upper one will recede to a con- 
siderable distance, as the retiring steps form an angle of about 45^ 
with the horizon. 

This carriage is worked backwards and forwards, by means of a 
bent lever attached to it, and working upon a pin towards the back 
end of the trough, beyond which it projects, and is actuated like a 
pump handle: between the rollers, and the bars, which form the front 
of the carriage, spaces are left to allow the soap-suds to pass freely. 
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«*TJie box should be about half filled with water, or lixivium, for 
\f ashing. Then, as many clothes as on experience shall be ftlund 
convenient, are to be put into the machine. The lever should then 
be moved with a moderate motion. When the end is depressed, the 
lower bar will be brought near to the lower roller; in doing this, the 
clothes will rise upon or against the rollers, which readily turn on 
their gudgeons, and facilitate the rising of the clothes. vVhen the 
bars recede, the top part of the clothes will fall over, and on the re- 
turn of the bars, the lower ones will come first in contact with the 
clothes fiillen over. By repeating this, each part of the clothes will^ 
in turn, be pressed hj eacn part of the bars and rollers, and with a 
small portion of theiime ana labour bestowed in the modes hitheri;p 
in use, the clothes will be perfectly cleansed." 



5. For an improvement in the Rotary Temples /or Weaving^ 
for which a patent was obtained by the present' patentee, on the 
7th of June> IB 16; Ira Draper, Saugus, Massachusetts, April 1. 

The temples originally patented, consisted of wheels with oblique 
teeth, whicn were screwed firml;^upon the breast beam. When the 
beater struck the filling, there being no elasticity in the temples, they 
were rapidly worn, and their points made holes in the edges ofthe cloth. 
In the improved mode, a wooden spring fastened by its centre to the 
breast beam, extends across the loom, to each edge of the cloth, and 
upon this the temples are fixed: there are some oUi^ improvements 
in the mode of adjusting them, and causing the points to leave the 
cloth readily; but to explainthese would require the drawings. 



' 6. For an improvement in Locks for securing Doors^ and 
for other similar purposes; Truman Bartholomew, New York, 
April 3. 

This lock is intended as an economical substitute for the mortise 
lock, for parlour and bed room doors. In it, the common sliding or 
springbok, is made to answer its ordinary purpose, and also, to serve 
as a key bolt. A spring bolt is made of sumci^nt strength for the 
purpose intended, and a mortise is made in the edge of the door to 
revive this, and allow it to play freely. A brass plate for the bolt 
to play through, is let into the edge of the door, where it is to be 
screwed firmly. The inner end of the bolt may pass through a 
thin plate, which may be let into the door, by making a small mor- 
tise in the rail for that purpose. The bolt is to be forced out by a 
spiral spring, to receive which, there is a mortise, or slot, made 
through the bolt, just within the edge of the door; a piece of metal 

J^late, being passed through the door, and also through this mortise, 
or the back end ofthe spring to bear against, whilst the other presses 
out the bolt: or the spiral spring might be put on the far end of the 
bolt, and bear against the bottom of the mortise. 

Two knobs, with screw shanks, are screwed into the bolt, one on 
each side of the door, in which mortises are made for that purpose; or 
one only may be used. When there are two, the piece of metal, for 
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the back end of the bolt to slide in, may be omitted, as the sharks 
of the kiid)S9 and the plates upon which they are to slide, mil fulfil 
this intention. These knobs, it will be seen, are not to turn, but ta 
be pushed back, like that of the old fashioned street door lock.— 
As a spring bolt, the fixture is now complete; but, to make it answer 
the purpose of a lock, a small one, similar to those used for drawers, 
is let in from one side of the door, so that its bolt may stand directly 
under (or above) the edge of the spring bolt A notch is filed in 
the edge of the spring bolt, to receive the bolt of this snaall lock, 
which thus secures it m its place. A second notch may likewise be 
made to retain the spring bolt entirely within the door. 

An escutcheon is used, sufficiently large to cover the opening 
iKrhere this lock is let in. By this contrivance, a small key answers 
for room doors, and the whole cost will be less than that of the ordi- 
nary lock. 



?• For an improvement in the ^rt of building ChimnieSj 
and altering those already built, in such manner as to prevent, 
or cure, their smoking; A. H. Read, Montrose, Susquehanna 
(bounty, Pennsylvania, April 3. 

(See specification.) 

8. For an improvement in the manufacture of Coffee Mills; 
James Carrington, Wallingford, Connecticut, April 3. 

This mill, as the patentee acknowledges, is similar in its form and 
structure to those formerly patented by Waterhouse, and improved 
by Wilson. The difference, indeed, is very small, so as really to 
leave it a matter of doubt, whether there is ground /Baough upon 
which to erect a secure patent. 

In the former mills, the back was of wood, and the hopper of 
dieet iron; in the present they are both of cast iron, which change of 
material is claimed as making a part of the present patent. There 
is also a collet or washer for the regulating screw, as will be seen 
by the general claim. 

** I do not claim as my invention, the shell and runner, nor any 
part of Waterhouse's coffee mill, or of Wilson's improved mill, as 
made before my invention, and now in common use; but I claim as 
my invention, and as very important improvements on both, the cast 
iron plate and hopper, and the collet in the plate in aid of the. 
thumb-screw. to regulate the machine. By means of the friction 
piece, or collet, that screw will hold its place, and not yield to the 
motion of the crank, or be subject to wear by friction; and the run- 
ner, having a more extensive bearing, will run more tiue, perform 
its work more perfectly, be less liable to get out of order, and the 
whole machine being thus made of iron, not only assumes a more 
elegant form, but is free from shrinking, warping, and other effect of 
weather; and is in fact much stronger, more durable, and, with the 
aid of the collet, more exact in its operation." 
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The bet is, this coffee mill is a very excellent and neat article^ 
atfli tk its cost is probably about the same with the old one, its neat- 
ness and durability will be sufficient t6 recommend it, without ap* 
pealing to the circuit court for their decision respecting its noTeltj* 

9. For an improvement in the Cotton Gin; David Phillips^ 
Jefierson county, Mississippi, April 3. 

The improvement claimed, is in the form of the breast board, and 
the addition of a press board attached to the upper end of the grate 
frame. 

The breast board is a plain straight board, standing vertically, or 
nearly so, the lower edge being placed nearer to the cylinder than in 
the ordinary gin, so as to contract the horizontal diameter of the 
roll of seed cotton, causing it to press less upon the seed vent, and 
more upon the centre of the saws. 

The press board consists of a narrow strip of wood, about 3 inches 
wide, extending the whole length of the roll, and pressing lightly 
upon it; the board is hinged to the top of the grate frame: this rent 
ders the roll more compact, and prevents its raising up. 

The whole contrivance is extremely simple, but the patentee avers 
that it offers several advantages, requiring less power, and sinnins 
nearly one-fourth more cotton than usual in a given time, and much 
more perfectly than by the old mode. 



10. For an improvement in the Saw Mill, by which the 
same saw gate is made with equal facility to carry one, or any 
number of saws, at one time, as wished; Peter Tomlinson, Der- 
by, New Haven county, Connecticut, April 3. 

The principal improvement claimed, is in the manner of making 
the saw frame, and fixing and tightening the saws. The saw frame 
is Hiade to run with but little friction m the grooves of the fonder 
posts, b^ using plates of iron or steel. 

The girths of the saw frame, instead of being supported at their 
ends, have studs, which are placed within, as near to the saws as 
the log to be cut will admit. These are made moveable, for the pur- 
pose of shifting the saws, &c. 

Suppose a number of saws to be run, say seven, the holes by which 
they are to be straightened are made to correspond perfectly, so that 
when laid upon each other, one bolt would ptiss through the whole 
of themi this is an essential point, as it is by such bolts that the 
saws are to be strained. The centre saw has a split stirrup, both 
above and below; the top stirrup being tightened by nuts. 

When this saw is placed within the slits in the stirrups, the bar oi: 
bolt is passed through the holes ; other saws, without stirrup irons, 
are then slipped on at each side; then again saws with stirrups, and 
afterwards without, when the whole seven will be in their places. 
Two narrow stirrups are to be placed after the last pair of saWS. As 
the saws move freely, laterally on the bolts, their distances apart 
may be regulated, and altered with great facility. When the nuts 
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are tightened, all the saws will be strained. Notched braces' ex-- 
tending from stud to stud, may retain the saws at their proper dm** 
tances, or blocks of wood, perfectly true and hard, may be fixed iu 
between them. 

There are some other improvements claimed, such as a particular 
mode of attaching the pitman to the bottom of the saw frame, and the 
mode of regulating the feed. As these are minor points, we shall 
not lengthen out our description by further explanation. 



11. For a new Marine Sail-way; Daniel Rogers, Mobile, 
Alabama, April 3, 1829. 

The main objects proposed in this rail-way, are, — 1st, the rollers 
employed are not, made to depend upon their gudgeons, but roll upon 
the ground rail, being merely confined in their places by their gudg- 
eons; and Sndly, there being lateral or cross rails, on either aide of 
the main rail-way, for the purpose of receiving a vessel, so that a 
second or a third may be drawn up. The parts are not clearly ex- 
plained, either in the description or by means of tlie drawings. 



12. For an improved Razor Strap; Gooding Halloway, 
Chester, Butler county, Ohio, April 3. 

Emery, crocus, Prussian blue, Prussian vermilion, and a proper 
adhesive composition, form the materials with which the four sides of 
the strap are to be covered. Although we perceive nothing new in 
tiie composition, or substances, superior to what has been repeatedly 
effected m the mode of application, we know that a good strap may 
be made from these substances, if properly prepared and applied* 
The particular recipe, agreeably to the rule adopted by us, we do not 
publish. 

13. For using the Salts or Alcalies, obtained from the spent 
ley of soap makers, as .a flux in the Manufacture of Glass; 
George H. Burgin, Philadelphia, April 3. 

The specification states, that *' The manner of using the salts, or 
alcalies, obtained from the spent ley of soap makers, in the manufac- 
ture of window glass, and common glass hollow ware, as bottles, 
vials, &c. is to combine it with silex and caustic lime; when what is 
called flint glass is to be made, the oxides of lead, and (excepting 
alcalies,) the other materials usually employed in the manufacturing 
of that article, are to be added^" The mode of procedure, gene* 
rally, beine the same as that heretofore practised. The quantities 
used must be determined by experience, or by testing, by proper re- 
agents, the composition of the particular mass of salts, or alcalies 
about to be employed. 

14. For a Machine for Sawing down Trees, sawing ofi^logs, 
&c. by a" Portable horse-sawing machine;'' David Pierce, Pough- 
keepsie, Dutchess county, New York, April 3, 



Digitized by 



Google 



Jimerieai^ Paient^ /or JfyrU^ with RemeM$. 4t 

-ffire description of tliisiiiftchmery eecupies ten ptges. The prop<>- 
s'ltton IS, to apply to the purposes propesed in the title of tlw patent 
either^ circular or straight saw, which is to be moyed by horse 
power. Bars, dogs, blocks, pullies, an endless rope, chains, &c« &c« 
have to be fixed to the tree, or log, and al«o to some permanent or 
fixed object at a distance. The mode of doing this would net be 
easiljT described in words, nor indeed, is it veiy well shown in tho 
drawii^. The comj^exit^of the apparatus, and several other consi* 
derations, render the utihtj of it verjf doubtful. The patentee clatma 
*^ the manner of 'conveying the rectilinear, or alternating drcular^ 
motion of a. horse or other quadruped, into an alternating cireular 
fi^on in a pulley or wheel, by a rope, band, or cbun, ana applying 
the same to a circular saw; and, also, carrying this motion tiirougnan 
alternating circular motion in the pulley or wheel, and applying it to 
a 8&W|^ moving the saw 'm an alternating rectilinear direction.'' 



15. For an improvement in the Gun Lock^ by reducing tb^ 
number of component parts, changing them from a vertical, to a 
horizontal movement, and making the whole naore simple, 
^rong and durable ; EphrainQi Gilbert, Rochester, Monree coiM* 
ty, New Yoric, April 3. 

As there h much novelty in this leek, we mtend hereafter te^^ve 
an engraving of its principal parts, without which, it canned he per- 
fectly understood. 



16. For a Mill, or Machinery for Cleaning Riee, and other 
grain, being an improvement on the mode of pounding with 
pestles moved with cranks, invented by Roawell King, and for 
which a patent was obtained by him, Nov. 21, 1809; John Ra^ 
venel, Charleston, South Carolina, April 8. 

On the 17th May, 1828, Mr. Ravenel obtained a patent for a 
mortar for cleaning rice. The bottom of thi3 mortar was solid, but 
the sides were composed of wove wire, supported by ribs; this formed 
a sieve, which allowed the flour, or dust, which is formed in the 
pounding, to escape; which dust, in the ordinary mortar, causes the 
materials to heat, and greatly retards the operation. In the present 

ftent, these mortars are used, but it is proposed to move the pestles 
cranks, which will prevent their approaching too near the bottom 
the mortar, so as to break the rice: this plan had been patented by 
Mr. King. Mr. Ravenel's improvement consists in the addition of 
t^ fly wheel to regulate the motion, and in the mode of adjusting and 
placing the mortars under the pestles, so that either may be removed 
without disturbing the remainaer. 



17. For an improvement in the Can Spinner^ for which a 
patent was obtained Nov. 25th, 182S; John Thorp, Providence, 
Rhode Island, April 3, 1829. 

Vol. IV.— No. 1.— July, 1829. 7 
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This will appear with Mr. Thorp's othefr imiHi>vemieiit8, a patt of 
whiph are in me present number. 



18. For new applications^ or improvementsy in the art of 
Making Cut Nails by Machinery, being improvements on a 
machine^ for which letters patent were issued to Jesse Reed, in 
the year 1807. Also, for a new invention, or application, of a 
new method of feeding nail machines, by machinery, where the 
plate is turned; Thomas Odiorne, Maiden, Massachusetts, 
Aprils. 

(See specification.) 



19. For an improvement in the manner of Dressing Mill' 
stones; David Philips, JeflTerson county, Mississippi, May 3. 

** The principle of this improvement, consists of the form and ar- 
rangement of the lands and the furrows of the stonesj the arrange- 
ment consisting of the greatest possible number of furrows, directed 
from the periphery of the stone towards the eye. The general sur- 
face of the stones are perfectly plane, having no dish or bosom, as is 
the common stone. The furrows consist of two sets; those which, 
with their branches, lead from the eye to the periphery, and those which 
rise in the intervening lands, and run to the periphery: the former 
diminish in their width and depth, as they proceed outwards; the lat- 
ter increase in their width and depth, as they proceed outwards. 
The form of the furrows, as to their depth, may be nearly a half cir- 
cle. The lands between the furrows, as they approach the eye of the 
Stone, should contain no more surface than is necessary to give them 
sufficient strength, and should increase in surface as they pass out- 
ward." 

The upper and lower stones are similar. The claim is to the ar- 
rangement of the furrows. 



20. For Spectacles with Spiral Springs; Samuel Babcoci, 

Middletown, Middlesex county, Connecticut, April 3. 

^ The main feature of this invention is, the giving to the temple, or 

side piece, one, or more, spiral turns, close to the joint of the eye 

frame. For this purpose the side piece is made of round wire. This 

fives much greater elasticity than the ordinary mode, and the same 
^r^e of strength in a lighter article. 

The joint is put immediately on the extremities of the bez^I, in- 
stead of extending it on an end piece in the usual way. The joint 
pin is a screw, answering the purpose of confining the glass, as well 
as that of a pivot. 



21. For a Machine for Blowing, called Triangular Bellows^ 
William Sidney Jack, New York, April 4, 1829. 



Digitized by 



Google 



JlmeHcan Patents for %S[pril, ivitk Remarks, ii 

The diagram may give an idea of the con- 
struction of these beliows. The sides A, B, 
and the bottom C, form the case of the bel- 
lows. The flap D, in the inside, is worked 
by the lever Ej the flap is secured at the 
top by leathering. In each side, there is a 
valve opening inward, to admit air, and 
from each side, a pipe proceeds to convey 
the wind. How the flap is to be made air- 
tight at its edges, is not stated, nor is there 
anj particular claim. 




22, For a City Sail-road Carriage; John L. Sullivan, Civil 
Engineer, Philadelphia, April 6. 

The object of this invention is to obviate the difficulty of removing 
tfie loading from the Rail-road carriage, in order to transport it from 
tlie termination of the raii-road, in a city, through its various streets. 

For the mode in which this is to be accomplished, we refer to p. 
SLS7 of our last volume, where Mr. Sullivan has fully described it, 
in his communication on the subject of the ^^ Baltimore rail-road 



carriage." 



. The claim is, to <^ the enabling of Rail- way carriages to leave the 
mil-Way, and traverse streets and roads, by aid of the mechanical 
means aforesaid, whereby they may be drawn, guided, and conducted 
to any special destination, like other carriages; by the variable obli- 
quity, thus temporarily given to the forward, or auxiliary, axle of 
the rail-road carriage." 



23. For Double Back and Twin Wheelsy and Quarter Sec* 
Hon Wheels, as applied to Steam Engines, and other power 
machinery, where a rotary motion is required from a recipro- 
cating, eccentric, or irregular motion; Joseph Woodhull, Roches- 
ter, Monroe county, New York, April G. 

The specification describes various modes of dispensing with the 
crank motion in steam engines, by using a frame with te^th on the 
inside, for wheels, or sections of wheels, to work in, both in the 
ascending and descending stroke of the piston. 

We have had previous occasions to remark upon similar plans, 
as the object above proposed has been pursued by a number of in- 
ventors, who have thrown away much ingenuity in devising their 
schemes, and expended large sums in their execution. We do not 
think it necessary to describe the particular modes patented by Mr. 
Woodhull. He has at least twenty predecessors among patentees, 
and many hundreds among inventors. Several of the schemes have 
shown great skill, but we think that in these cases, skill has been 
applied to the getting rid of a simple, excellent, and perfect action, 
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to adopt one whieh is complex and useless. We, in common with 
die great body of mechanicians, belieye the crank motion to be the 
best which can be devised, for receiving the power from the piston 
rod, and gradually arresting the momentum of the vibrating mass of 
matter in the beam and its appendages. 



24. For a composition of matter, to be used in the Ftision, 
R^ning^and Working of Metals and Ores; Henry B. Chew, 
and £L V. Freeman, BaJtimore, Maryland, April 7. 

The mode of refining metals, proposed by the patentees, i6,.the 
use of a flux, into the composition ot which gum copal, and several 
saline ingredients enter, f o us the composition appears to be alto- 
gether inartificial; and as the salts used are incompatible, or such as 
must di^ompose each other, a flux mi^t readily h^ made of articles 
a|q[Mirently very different from these, whilst they would be essentially 
the same. 

It is averred, that expMerience has shown that the advantages re- 
sultii^ from the use of this composition, in fusing, refiningy torglng, 
and welding, are very conuderable; and if this be the fact, our theory 
mwt stand in the back-ftround. Without permission from the pa- 
tenteesy we do not publish their [Hx^cess. 



25. For an improvement in the Sato Mill; George Bjrown, 
Deerfield, Oneida county, New York, April 7. 

This improvement consists in forming a tongue on the saw gate, 
and grooves on the fender pQSts, by bolting on cast iron, or any suit- 
able metals— That's all. 

8^. For Propelling by means of Weights^ carriages, boats, 
milb, and in general for attaining all those objects which are at 
present effected by steam, animal, or water power; Milton F. 
Colbnrn, Baltimore, Maryland, April 7. 

This is one of those disguised perpetual motions, which serve to 
deceive none but the merest tyro in mechanical knowledge, and which 
yet deceive numbers. One man is successively to raise a number 
of weights, all of which, in descending, are to operate upon a barrel 
common to the whole of them. Suppose there are ten weights of 50 
lbs. each, nine of these are to be acting, whilst the tenth is being 
raised, and they are all, of course, to act with their whole power. 
The specification states, ^^that the labour of a single man, can suf- 
fice to keep an immense weight in constant action :'' we, however, are 
very apprehensive, that it would require a man \t^ith a large family, 
in order that he mi^t station one stout fellow at each weight. 

Most of our readers^ill excuse us from publishing the particular 
stmctttre of this machine, whilst those who wish to know all about it, 
»ay do so by applying at the patent office. 
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£?« For maehiiiery, which, when put in operation by steem, 
he deiKMiiinates <^ The Curved4ube Botary Sieam Ef%gine^^ 
aild when put in operation by water, ^^ The Curved^tube RtHary 
Water Wheel f Elijah Bryan, New York, April 8* 

This enrine and^ater wheel, are to act precisei j upon the princi- 
ple of Barler'i mill; in one case, ateam, in the other, water, are to be 
the actuatmg agents. When steam is used, a hollow axis is to pro- 
ceed from a boiler; upon this axis, a wheel is to be fitted like the 
wheel upon the axis of a carriage. The rim of this wheel is to be 
made heavy, so as to form a fly wheel; the parts which resemble 
apokes, are carved hollow tubes, open at both ends. They are usu- 
ail;^ bent, so as to reach the rim on the side opposite to that firom 
which they issue from the hub; an opening, or openings, made in the 
hollow axis, admits steam into each of the carved tubes; and this, by 
the force with which it rushes out, is to give a direct rotary motion. 
The wheels of carriaffes «re to be similarly constructed; as also are 
theproposed water wneels. 

Tne patentee calculates that such an engine will not only be sim- 
ple in its parts, but operate with great force. < A boiler, ot the high 
pressure kind, is jirgened.^ We are very apprehensive, that with 
one really of the low pressure kind, his wheels would stand still. 
In principle, this machine is precisely the same as some of the whirl- 
ing globes, or wheels, exhibited in different histories of the steam en- 
^tte,and which mark the in&ncy of this herculean instrument. Our 
calcalations are ^egiously faulty, or the patentee is altogether 
wroi^ in his anticipations. 

98. For a machine, or Carriage for the Removal of Heavy 
Buildings; Ephraim Bowen, Ledyard, Cayuga county. New 
York, AiMril 9. 

i . Stout truck-wheels are made to turn on strong axes. The front axes 
has two diverging pieces mortised into it, so as to stand outlikehounds. 
The ends of Uiese hounds are connected together by a curved piece 
of timber, a hole in the axle being the centre of the curve; through 
which hole the king bolt passes, which is to confine a piece of timber 
that is to operate as a tongue; the tongue may be bolted to any part 
of the curved piece which connects the hounds, so that it may stand 
eiilier straisht out, or obliquely, from the axle, to determine the di- 
rection of the wheels. By this tongue, or < saddle-sill,' the draft is 
to be made. Mortises are also made in the truck-wheels, to move 
them on, if required, bjr means of ^anew applicaiion of the lever to 
the tffheebP which, however, is not described, unless the following 
was intended as a description of this new application. ** Into low 
carriage wheels, consisting of four or more pairs, mortises are made 
in any convenient number, to admit the ends of levers, (or hand- 
spikes,) and the carnage, (with the building on it,) is moved by the 
successive application of these levers." 
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29. For the application of Friction- Wheels to the Axles of 
RaiUroad Carriages, or Wagons; Henry B. Chew, Baltimore, 
Maryland, April 9. 

The patentee admits the fact of friction-wheels, or rollers, having 
been long used to the axles of carriages, and rests his claim upon his 
particular mode of applying them. The carriage wheels consist of 
a rim and two sides, so as to form a hollow box; through openings in 
the centre of these sides, the axis is to pass. This axis is to be sur- 
rounded with friction-wheels, which lie within the box, their axes 
running in holes in the casings which form the sides. Small friction 
rollers, it is said, may surround the axes of these friction-wheels, 
&c &c. 

The objections to this plan, which immediately present themselves 
to us, are, its complexity, and its being no better than others which 
are much more simple. For the rest, we have heretofore expressed 
our opinions on the application of friction rollers, and have no incli- 
nation to go again over the same ground. 



30. For an improvement in the manner of Making Axes; 
John Alley, Sen., Franklin county, Indiana, April 9. 

The only novelty, if novelty it be, claimed by this 'inventor, or 
discoverer,' is, the taking a piece of iron sufficiently lai^ for an axe, 
and punching it through for the eye, so that the whole ma^ be made 
with no other welding, than that of the steel for the cutting edge: 
he says,—" What I claim to be my particular discovery or improve- 
ment, and which I wish secured by letters patent of the United States, 
is the opening of the eye through the solid bar of iron, and then mak- 
ing the axe without the necessity of welding any part, unless it be 
that of welding in the steel." 



31. For an improvement in the mule for spinning threads, or 
yarns of cotton, wool, or other substances, called " The Im- 
proved Self operating Mule;^^ Ira and Aden Gay, Dunstable, 
Hillsborough county, New Hampshire, April 10. 

The machinery for which a patent has been obtained under the 
above title, is very clearly described in the specification, and de- 
lineated in the drawings; but it would be in vain to attempt to make 
it understood in words only. What is claimed is plainly indicated 
in the specification, but does not stand alone; the following extracts, 
however, will show the object of the invention. 

*' Our invention is easily added to any of the mule heads hereto- 
fore in common use, and being so added, the mule completes the 
spinning of the thread and building of the cop, requiring no mule 
spinner. When once so adjusted as to make the stretch, and return 
the thread, precisely as it is done by the best mule spinner in his 
happiest efforts, it will constantly repeat that operation with unerring 
certainty. And our improved mule is managed with as little trou- 
ble as the spinning frame, by girls only, who have little to do beside 
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piecing the threads and changing the bobbins. The construction of 
our machinery is for making the cop, not on the naked spindle, bat 
on a bobbin." 



32. For an improvement on Mordant's Ever Pointed Pencil 
Case; Joseph Saxton, Philadelphia, April 11. 

An accident prevents our immediate examination of the specifica- 
tion of this patent, and we do not recollect the particulars respect- 
ing it; we know, however, that a part of the improvement consists 
in the retraction of the point of the pencil within the case, bj turning 
its sheath in a reversed direction. We will give the whole hereafter. 



33. For an improvement in the Manufacturing of Salt , for 
which a patent was obtained on the 13th day of January, 1829, 
but subsequently surrendered to correct a defective specification, 
nd re-issued April n, 1829. 

(For an abstract of this patent, see specification.) 



34. For, Carding and Sorting Wool at the same time, by 
means of a Double Dofier, applied to a single or double breaking 
wool carding machine; John Boynton, South Coventry, Tolland 
county, Connecticut, April 11. 

An additional doffer, fully covered with cards, is applied to the 
finishing cylinder; its office is to take from this cylinder all the 
coarsest wool, leaving the finest to be removed by the ordinary dof- 
fer placed under it. > '* The coarse parts of wool, the fibres of which 
are stiff and bristly, stand. out on the cylinder above that which is 
of a finer and softer quality, and as the cylinder revolves, the coarser 
parts of the wool which he uppermost on the cylinder, are received 
upon the new, or additional dofier." The remainder is removed by 
the lower dofier. The distance of the dofier is to be adjusted by 
screws. 



35. For an Iron Mill; John W. Post, of Washington, D. C, 
and Calvin Post, of Springport, Cayuga county, New York^ 
April 11. 

(See specification.) 



36. For a machine for Manufacturing TVroitght Nails^ Ri- 
vetSf ^c.; Samuel G, Reynolds, Bristol, Rhode Island, April 13. 

This is an ingeniously constructed machine, which is said to answer 
its intention perfectly, and specimens of the nails deposited in the 
patent office appear to justify the assertion. The machine is, of 
course, complex, but does not appear to be more so than is necessary 
for the various operations to be performed. The nails when made, 
are wedge-formed, being as wide at the point a$ close up to the head, 
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like eiit Bttk; they, however, need not be nide of a reedar ia^ 
likeibe latter, untesa this form be preferred. The roda fron whiob 
the nails are to be made, are heated in a tube within a faraace, just 
opposite to the feeding part of the machine. It is received between 
coeeks which determine the width of the nail. Whilst between the 
cheeks the rod is operated on by a roller^ filed on its periphery into 
long narrow teeth, adapted to the wedee-form of the nail. The cat- 
ting off, gripping, and heading, are then performed, the apparatus 
for which could only be described, satisfactonly, by means of drawings. 
There have been previous patents for machines for manafactunng 
wrou|;ht nails, one of which Dears a considerable resemblance to the 
present, particularly in the structure of the cheeks, and the mode 
of giving the taper to the nail. 



37. For an improvement in the manner of Mortuing^ and 
MaMng Tenons, on the ends of the spokes of wheels, pannel 
work, cabinet work^ joinery, &c. ; Luther Daris^ Northampton, 
Hampshire county, Massachusetts, April 14» 

The plan proposed is to make round tenons, by means of a hollow 
auger, which will form the tenon by boring. Two or three such te- 
nons may be formed side by side, and corresponding holes be bored 
to form the mortise. When spokes of wheels are to be put into cast 
iron hubs, the holes are to be cast larger at the bottom than at the 
top, the mortise split, and a wedge loosely entered, which, in driving 
the spoke, will spread the tenon, and cause it to hold firmly. 

No pariicvlar claim is made. Instruments similar to the hdlow 
auger have been in use from a remote period, and as no particular 
structure, or indeed any structure, c^ the auger is described, the 
patent, of course, is not km: this; for wh»t it is, we must leave others 
to determine. 



38. For a mode of making or Manvfactuting Dressing 
Combs of Wood; Nathaniel Bushnell, Middletown, Middlesex 
county, Connecticut, April 14, 

The combs described are to be made in two pieces; the blade part 
has the grain running in the direction of the teeth; this is to be let 
into a grooved back, which runs the whole len^b of the comb, and 
is to be finished rounding, like the ordinary (juill back comb. 

^< This invention, or improvement, consists la the forming the back 
of a comb in a separate piece, or of separate pieces of wood, so 
fastened to the back of the comb blade, as that the grain of the 
timber will run at right angles with the grain of the wood, forming 
the comb blade and comb teeth." 

By this means a dressing comb may be made of wood, of the same 
shape and size as one ma£ of horn, and much cheaper. 



39^. For a machine for deeming and Dressing Hemp or 
Flax; Amos Salisbury, Troy, New York, April l*? 
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This machine consists principally of fimr skeletons of cylinders, 
the axes of which stand parallel to ^cKother, and lines uniting these 
would form the four angles of a rectangle. These axes are about 
three feet in length, anaat each end haire six arms extending about 
eight inches from the centre. A bar of iron, half an inch in dia< 
meters extends from the end of each arm to that opposite to it, and 
thus is formed what we have called the skeleton of a cjlinder. The 
two vpper and the two lower pair of cylind^s are placed so near to 
each other as not to allow the arms and rods to pass, did they not each 
work in the spaces between the rods, or beaters, like the teeth of 
cog-wheels. The whole are kept in their proper i^laces by cog-wheels 
on the ends of the shafts, and they all revolve inwards. The iron 
bars form the beaters which are to clean and dress the hemp, or flax, 
which is held above, and allowed to hang down between them. 



.40, For a machine iov Forming Hat Bodies; Benjamin Lap- 
ham and Eleazer Cady, Canaan^ Columbia countyi rfew York, 
April 15. 

The specification of this machine gives a general description of 
the whole, without telling what is claimed as new. There is a dou- 
ble conical /or»7ier for receiving the wool from the carding machine, 
in the same way as in several other machines. As these revolve and 
receive the wool, it is beaten by what are called patters, that is, 
strips of wood which strike upon the cones, by a rapid vibratory 
motion; one extending along each cone on the side opposite to that 
upon which it receives the wool; these serve to consolidate the body, 
by giving it a slight felting. These patters receive their motion 
from two cam-wheels. We apprehend that the patters ^re the im- 
provem^t intended to be cUimed. 



41. For an improvement on the Printing Press jlinown by 
the name of the Washington Press^ f6r which a patent was 
granted May 11th, 1821; Samuel Rust, New York, April 17. 

The Printing Press, upon which the present improvements are 
made, is one of the progressive lever kind, and is well known among 
printers. Upon the former patent, several improvements are claimed, 
but they are generally for matters of detail, ttie principle of the press 
remaining unchanged. A regulating screw is inserted near the curva- 
ture of the handle, to check it, and prevent its going too far back. 
The connecting rod attached to the bar, is also modified, and there 
are some new contrivances for lessening the friction, and regulating 
the pressure; the whole of these are claimed. In the description 
there is much verbiage, and, as is usual in such cases, but little clear- 
ness. 



48. For Rail-roads^ and Cars to run thereon; James Wright, 
Columbia, Lancaster county, Pennsylvania, April 17. 
This will appear at an early day, with engrafings. 
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43. For a maehine for BrecMng and Cleaning Hemp and 
Flax; AmoB Sriisbnry, and John C. Langdon, Troy, New York, 
April 18. 

(See specification.) 

44. For machinery denominated " Brewster's Eclipse Speed- 
er," for Making Cotton Roping; Gilbert Brewster, Pough- 
keepsie, Dutchess county, New York, April 18. 

We can give only the claim of the patentee, as the specification 
is of great length, and the drawings would occupy two or three 
plates. ^ 

^^ What I claim as my discovery in 8ai4 machine, is, the applica- 
tion of a belt, or band, of leather, or any other suitable material in 
the forming of a belt, or band, to be used for the twisting of cotton 
roping, whereby the counter twist is formed by passing the roping 
through between the two surfaces of a belt, or belts, or band, or 
bands of leather, or any other suitable material; said belt, or band, 
being in motion, and putting in the twist by the friction thereof.'* 

«« I also claim the application of said belt, or band, for twisting 
wool roping, in the same manner as used in the cotton." 
[to bs conthtitbd.] 



SpBOlFIOATIOirS OF AMERICAN PATENTS. 

Specification of a patent for an improvement in the art ofBmlding 
ChimnejiSj and altering those already hmUj in such manner as to 
prevent or cure their Smoking. Oranled to Almon H. Read, 
Montrose^ Susquehanna county^ Pennsylvania^ April 3, 1829. 

Smoke is chiefly water in a state of vapour, mixed with carburet- 
ted hydrogen, rarefied nitrogen gas, and bituminous substances. 
The principal part of the water is furnished by the chemical com- 
bination of the hydrogen of the combustible body, with the oxygen 
of the atmospheric air of the room. Hence, the absolute necessity 
of taking into consideration the capacity of the room, in order to 
determine the size of the fire-place and flue. Again, the current 
through the fire-place and flue, is to be kept up, not only by the 
gases and vapour, above mentioned, but in part by the rarefaction 
of atmospheric air, let into the room by the occasional opening of the 
doors, &c., the whole of which is not decomposed by the process of 
combustion, but is continually escaping in a rarefied state, with the 
vapour and gases. Hence, in the second place, the necessity of 
ascertaining me capacity of the .room, i. e. tne quantity of cold air 
to be rarefied and expanded. I have discovered the due proportion 
between the capacity of the room and that of the fire-place and flue. 

Ist. The number of cubic feet contained in the room to be warmed, 
must be calculated. . 
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2nd. The front (^nins of the fire-place mvst conltin foar-teaths 
the namber of square inches that there are cnbic feet in the room* 

Sd. The front opening of the fire-place mast not be more than 
seTen-tenths as high as it is wide. 

4th. The horizontal section at the mantel (which I call the mouth) 
must contain two-tenths the number of square inches contained in 
the front opening, and must extend the whole width of the back. 
5th. The throat must contain one-tenth the number of square inches 
contained in the front opening, and must extend the whole width of 
the back. 6&. The throat must be, above the mouth, equal to one- 
eighth the width of the front opening. 7th. The flue above the 
throat roust be carried out, of the same capacity of the throat, vary- 
ing the direction and shape as you please, but preserving the same 
namber of square inches in every section thereof. 8tfi. I1ie flue 
should be carried out separate from all other flues. 9th. The two 
last mentioned ndes are to be observed in building new chimneys, 
but in altering old ones, generally, may be disre^d^, without essen- 
tial injury. 10th. If two fire-places of equal size are Vanted in the 
same room, take one-half of the cubic feet as the capacity of the 
room, and in like pn^rtion if three or more fire-places are required. 
1 1th. The fire-place may be deep or shallow, the back may be per- 
pendicular or otJierwise, and the jarabs may be at right, or any otner, 
anele to the back, that suits the fiuicy. 

What I claim as new and as m^ own discovery, in the above de- 
scribed improved method of building chimneys, and for the use of 
which I ask an exclusive privilege, is, the appUeaHon of the afore- 
said principles to the builaing of chimneys, and also the first, second, 
third, fourth, fifth, sixth, seventh, and tenth rules or positions above 
mentioned. A. H. Read. 

Drawing of a fire-place for a room containing tiiree thousand cubic 
feet, and with jambs at right angles to the bao^. 

Throat _ ^ 

i o 
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41.3 inches. 



Mouth. 



41.3 inches. 



Oi 
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41.3 inches. 



Front opening. 
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Bmoi coDtumag 3000 eubic feet. Fo«r4eatti8 of 3000 id IdOO, 
the nttmber of square inches to the front opening. This gives a fire- 
place 41.3 laches vide, and 529 inches hi^, with a mouth of 240 
square inches, and a throat of 120 square inches, and a flue above 
the danoatt of 120 square iaches; tl^ throat above the mouth, 5| 
inches. 



S^ftedjkaiian <jf apfdenifor new €gy>K€(^n8, or improvements, in the 
art (f making Cut Nails by machinery ^ being improvements on a 
machine for which letters patent were issued to Jesse Reed^ in the 
year eighteen hundred and seven. ^Iso efihe ofpUcalian or new 
metkod rf feeding Nail Maehines by MaMiury, where th^ plaie is 
T\imed. Thomas Odiornb, Modien^ Massachusetts, .^ril 3, 

; 1829. 

Thb new af^licatiens, or improvements, which I have made, on 
Jesse Beed's said machine, are as foliows. Di^)enstng with several 
oumhrotts and expensive parts of said machine, I, nearly on a level 
with the gripping dies, extend two solid and substantial arms from 
the sides of tne stationary jaw, and embracing the moving jaw; and 
across the extreme ends of said arms, at the back of tne moving 
jaw, I apply an eccentric arbor, so formed as, at a revolution, to 
give timely motion to tiie several parts of the machine, in the act ot 
cutting, gripping, and heading die nail. On the back end of said 
arbor, I hang the: balance, or fly wheel, and the pulley for the band. 
I hang the forcing slide box by a strip of steel attached to the back 
of it, and passing through a groove in the jaw behind the moving 
cutter, is connected to an upright axle, so that the box may play, as 
on a hinge. I have also vaned the mortise for the stationary cutter, 
making it like that in the moving jaw, reversed, or open, on the 
back side; so that I place the cutters into each jaw alike, and secure 
them in like manner. 

I head the nai| by means of a small lever exclusively for that pur- 

Kse, in a manner simiUr to the old way; but it receives its motion 
»m a cam on the main arbor, while the heading set is vibrated^ by 
another cam one way, and by means of a spring the other way. 

In respect to the feeding of the machine, my invention, application, 
or improvement, consists, principally, in what I call a circularly vi- 
bratins rack rod, operated upon by moveable spring catches, pressed 
towards the cutters of the nail machine by a separate spring, which 
is forced back and let forward by a vibrating wedge. The means 
by which I effect the proper and timely motion of the above men- 
tioned parts of the feed, are as follows. I fix upon the crank, or 
main arbor of the nail machine, a small pinion, matched by a cos 
wheel, twice its diameter, which I hang upon the gudgeons of a smaii 
crank, connected by a tie, or pitstaff, to the arm of an arbor at one 
end, which arbor passes through the centre of a friction wheel at 
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the c^er end, and a loose friction bar, ke|it in contact with thosideft 
oi said wheel bj a stiff memg pressine agunst its cefttre, so that 
tiie bar moYOS with the wheel. At eadi end of this bar, I £Mten a 
strap, and attach theethereodoif each, on opposite sides, 4o a pulley, 
supjported by a tlimdard, through the centre of wittch palley the 
rack rod passes, as also throng a moToable rine that holcfs the 
catches, so that as the friction Mr plays back and forth, eircnlarly, 
the racK rod which holds the nippers and plate, vibrates each way 
half round the wedge, letting the plate into the cutters, alternately. 
In order to afford proper time to cut' the plate, when turned, I fix 
adjustable stops, each side the friction bar, while the friction wheel 
moves futther on, leaving the plate at rest; which turns agun on the 
first start of the friction wheel, either way. The lateral motion of 
&e hand which directs the plate into the cutters, I effect by a cam, 
w crank, on the main arbor, jpviag motion to a knee, to which I 
fasten the hand, by pivots; or i have eflfected the same motion adapt- 
ed to the old machine by a toggle, one end of which beine attached 
to the mdn lever, the other is attached to an upright stud, to which 
the hand js fastened, as before stated. The rack rod and nippers, 
I suspend to a tc^ bar, paralld mth the rod, by a sliding tie, leadins 
the plate into the cutters. For relating the point of the nail, I 
elevate or defuress the feeding apparatus by the turn of a screw nut 
on the top end of an upright roo, the other end of which is attached 
to a b«r at the bottom of the standard; and I stop the feed, while 
the nail machine is going, with the foot on a treadle, that by means 
of a purchase, takes the spring oS from the friction bar. 

Thomas Odiorkb. 



Abstract (f the specification of a patent for in^ovetnents in the Manu- 
facture (f SaU^ first issued January 13/A, 1829. Surrendered for 
the purpose of amending the specifiaxtiont and re-issued ^prit 1 IM, 
1829. Jean A. Teissier, Boston^ Massachusetts. 

The soecification states that the new system consists in making 
choice or a plot of even ground, the surface of which may be a little 
elevated on one side, to facilitate the draining of the water. It'must 
be on a part of the sea shore covered at high tides, but where the 
water may be dammed out. The reservoir thus formed, is called 
the UHiter work. A flood gate admits the water from the sea, and a 
canal surrounding' the dam prevents the rain water from affecting 
the works, excep^ng that portion which falls directly upon them. 
Pumps to be worked by wind are used within the water work, to 
mp nie water up to the height of about thirty feet, whence it is to 
1 upon brushwood and branches <^ trees, to break it into drops, 
exposing a laig^ surface to the action of the sun and air. 

In winter, advantage is to be taken of removing the ice formed 
in the water work; the ice consbting of water nearly fresh, and 
the remaining water being much concentrated by the process. 
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The whole plot of grovnd is to be prepared so as to render It im- 
pervious, to water; to effect this it is levelled, and divided into com- 
partments by a mixture of earth and c/dy, well beaten down, and 
forming banks of about three feet in vtridth, and one in height. A 
few inches of salt water is then to be admitted, which is to be al- 
^ lowed to mix with the earth forming tiie bottom and sides, previously 
loosened for that purpose. This water is to be allowed to dr^ away, 
the ground, as it dnes, being rendered as compact as possible, by 
beating. A mixture of eaual parts of sand, clay, and lime, is then 
spread over the whole, to tne thickness of an inch and a half, beating 
it to harden it, until it becomes dry. The respective squares, or 
compartments, are then ready for the admission of salt water, for 
the intended manufacture. 

This lining is said to protect the salt from the admixture of all 
impurities from the earth, which it always contracts from ground not 
so prepared, but merely lined with clay, as is usual. 

A point particularly insisted upon, is, the scientific arrangement 
of all the parts, and the novel opHsration of pumping up the water, 
and allowing it to fall upon twigs and branches to promote the eva- 
poration. We omit manj minor points in the description, such as the 
evaporation and crystallization of the concentrated liquid, &c. The 
claims are, ^ the mode of evaporation in the concentrating basin, by 
raising therein the water, and letting it fall in the open air in eas- , 
cades, on branches of trees, brush, or other wood." The concen- 
tration by the removal of the ice in winter. The application of the 
cement described, together with certain other parts which refer to 
the drawings. 

The first claim is to a process long known and extensively used. 
The second has also often been taken advantage of in cold climates; 
and we, therefore, are apprehensive, that as these form pnncipal 
items in the claim to novelty, its validity is a very questionable 
point. 



Specification of a patent for an improvement in Spinning and Twist- 
ing; consisting of a Whirling or Rotary Ring, and a Revolving 
Hookf {irUended to answer the purpose of the common flyer^) and 
the connexion of the Bobbin and Spindle. Granted to John Thorf, 
of Providence^ Rhode Island^ November 20, 1828. 

A WHIRLING, or rotary ring, and a revolving hook, are used in the 
place of the common flyer, to keep the yarn a proper distance frtmi 
the bobbin, and to guide and distribute it thereon. The ring seg- 
ment, or section, or piece to which the hook is confined to hold and 
steady it, moves in a circular groove, or ^ooves, formed in a circular 
plate, that encompasses the •bobbin. Said hook is placed where the 
lower extremity of the flyer, in common spinning frames, moves. 
The bobbins, being connected with the spindles, and moving pesi- 
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tlwe therewith, drag the ring) segment, or gection, or piece to which 
the hook is confined, cftusii^ the hook and the piece to which it is 
confined, to revolve in said sroove, or upon a lips or rim, prqecting 
from, and bekinging to said pTate, the friction of which produces 
that tensive draught requisite to wind the yarn on the "bol^in. The 
above mentioned ring may be made of small wire, the ends of which 
nia^ be so doubled as to form the hook| or the hook may bemade of 
a piece of steel, and confined to each end of the wire, or the piece 
of steel itself, of which the hook is formed, may be made to slide 
loosely around in said groove, or upon a rim or up, and thereby dis- 
pense with the ring. The spindles have in them a collar, from which 
two studs, or pins, extend upward, containing a mortise, or hole, in 
the base of the bobbin, by which the spindle and bobbin are united, 
causing 4he bobbin to move positive with the spindle, twisting the 
yam; and the yam being placed in the hook, the hook is dragged 
around in said groove, and falls back of the bobbin, winding the yarn 
on it as fast as delivered from the rollers of the machine. The 
bodies of the bobbins must be half as- lai^e again as those of the 
common kind, and may be ereatly increased in length. The plate 
above mentioned, in which the groove is formed, may be a ringj or 
else a hole through the plate, encomiuissing the spindle, Uirou^ 
which the bobbin vibrates. The above improvement can be used in 
the common throstle frames, by confining said plate to what is called 
the bol^in, ox vibrating rail; in which case tiie hook will rise and 
fall for the purpose of distributing the yam upon the bobbin; or the 
plate may be attached to the spindle, or stationary rail, and if so 
attached, the spindles and bobbins must rise and fall for the purpose 
of distributing the yarn as aforesaid. It may be requisite, m some 
kinds of sfmining, or twisting, to band the ring; in which case the 
plate will be unnecessary, and the rings made wide, say about an 
inch, and thin, and supported by friction pullies, so as to receive a 
band and motion from the cylinder or drum. In this case the hook 
is formed in the upper edge of the ring, to receive the yarn, and 
draff the bobbin, like the arms of the common flyer. The friction 
pulnes are placed on studs, or pivots, which are arranged in a line, 
at equal distances^ and are connned to either of the above mentioned 
rails, and are equal in number with the rin^ and an additional one 
at the end of the row, to secure the outer nng. 

In forming the score in the pullies for the bands, two projecting 
rims are left, one at the top and another at the bottom of said pul- 
lies, which shut into two creases, or channels, formed in tilie ring, 
one at the bottom and the other about midway of the ring, serving 
to steady and keep said ring in its place. The score in the ring, 
which is intended for the band, being between the creases, and the 
pressure of the band on the ringbeinff toward the pullies, also serves 
to keep the ring in its place. It is, however, necessary, where the 
rings are large, that they should have something to steady them in 
front, or opposite to said pullies, which may also be friction rollers, 
or studs. The objects ot the above improvement are to dispense 
with the common flyer, and obtain greater speed than the arms 
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ot the fljer, tod ceDmon operatkms of the bMm will albw of, 
and to iaorease the length of the bobbins, so that a greater quan- 
tity of jarn can be spun before they require shifting, and to prodace 
a more constant, eTen^ and tensiTO draught on the yam, than is pro- 
duced in the comn^on mode of Sfrinning, and to render the trembling 
of the spindle, occasioned by wear, less Injurious. 

Jo&N Taomp. 

References to Plate 1. 

A, Fig* 1 and 2, represents the spindle and bobbin. 

B, Fig. 1 and S, a piece of the spindle^ rail, and step-rail. 

C, Fig. 1 and 2, a part of a stationary rail. 

D, Fig. 1, a circular folate. 

E, F^. 1 and £, a whirling, or rotary ring. 

F, Fig. 1 and 2, the revolving hooks. 
H, Fjg. 1 and 2, the yam. 

I, Fig. 2, friction puilies. 

J, Fig. £, the band. 

K, Fig. 1, the band and whorl. 

L, Fig. 2, the creases, or channels, in the rotary ring. 

Description cf Fig. 1. 

The spindle and bobbin. A, are connected hf a couple of studs, 
or pins, extending upward from a collar on which the bobbin sets, 
entering a hole, or mortise, in the base of the bobbin, or it may be 
crowded snugly into the spindle. The rail, C, is a plate of cast-iron, 
having holes through it, m one of which the circular plate, D, is 
confined. In this last plate, is a groove, in which the rotary rin^, 
£, is loosely placed, and allowed to revolve in said groove; to this 
ring, the hook F, is attached. The yarn bein^ placed in the hook 
F, and the bobbin turning positive with the spmale, drags said hook 
and the ring, E, causing them to revolve in said eroove. The fric- 
tion of the hook and the piece to which it is attached, produces that 
tensive draught requisite to wind the yam on the bobbin. 

Description of Fig. 2. 

The bobbin, A, stands loosely on the spindle, and allowed to tiirn 
on it, or the spindle turns, as the case may happen. The whirling, 
or rotary ring, E, has creases, or channels, in it^ in which the pro- 
jecting rims of the friction puUies shut, serving to steady and keep 
said nng in its place. The pressure of the band, J, on the ring, 
being toward the puilies, also serves to keep the ring in its place. 
Said ring receives motion from a cylinder, or drum. The hooks, F, 
receive me yam, and drag the bobbin, like the arms of a common 
flyer. The spindle and bobbin, in both figures, must vibrate, in 
order to distribute the yarn over the whole length of the bobbins. 

Fig. M, represents a form in which the rotary ring and hooks (in 
Fig. 1,) can be made of the same piece of wire. 

Fig. N', ground view of said ring; it being heaviest at c, causes a 
greater centrifugal inclination at that place, equal in force to the 
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caunteracting draught of the yarn, which is from b to a; and as tho 
bobbin fills, the counteracting draught diminishes, and friction in- 
creases, making the draught on the yam more equal. Increasing 
or diminishing the weight of the hook, increases or diminishes the 
draught on the yarn. 



Specification of a patent for an improvement in Spinning of FUling^ 
and Slack Twisted Vam^ caUed the " Can Spinner:^ Granted to 
John Thorp, of Providence, Rhode Island, November 20, 1828. 

This improvement consists of a cup, or can, placed on the top of 
a dead, or still, spindle, around the surface of which the ^arn re- 
volves, being drawn by the bobbin as it twisjts and receives it. This 
cup, or can, answers the purpose of the common flyer, in keeping 
the yam at a proper distance from the bobbin, and in guiding and 
distributing it thereon. The bobbin may be either a weaver's bobbin, 
or a common spinning bobbin, at the option of the manufacturer, 
and turns on the spindle, receiving its motion from a whorl, which 
also tums on the spindle, and with which it is connected at its base, 
by two pins, or studs, extending upward from the whorl, and enter- 
ing two corresponding hole^, or mortises, in the base of the bobbin, 
the whorl being banded gives positive motion to the bobbin. The 
bobbin rail is similar to the one in common use, excepting that it is 
made to steady the spindles by having the holes through which the 
spindles pass, of the same size as the spindles. It vibrates like the 
faiobbin rail in common machines, and on it the whorl is set, obeying 
the motion of the rail, moving the bobbin up and down on the spin- 
dle, and spreading the yam over the whole length of the bobbin, the 
lower edge of the cup, or can, being the guide. The rail to which 
the spindles are confined, or what may be called the spindle-rail, is 
a plate of cast-iron. In this rail are scores, which exactly fit the 
spindles, and by which, with the assistance of an eye, or clasp-bolt, 
they are kept perfectly steady; and by these bolts the spindles can 
easily be adjusted, and raised or lowered so that the lower edge of 
the cup, or can, which is the guide of the jrarn, may suit the filling 
of the l^bbin. The cup, or can, rests and is hung upon a shoulder 
at the top of the spindle, and its cavity is sufficiently large to admit 
the bobbin. This can be lifted off and put on again with ease. It 
must be taken off to change the bobbins, and to mend or piece the 
yarn when the bobbin is in the can. In finding broken ends, or in 
piecing the yarn, the bobbin is lifted by the thumb or finger, fr6m 
the pins, or studs, that connect it with the whorl, and the whorl is 
allowed to run while the yarn is put in a proper position to be mended; 
then the thumb, or finger, is withdrawn from the bobbin, and it falls 
to its proper place, connecting itself again with the whorl. When 
spindles are placed close to each other, it may be necessary to sur- 
round each cup, or can, with a cylindrical, or semi-cylindrical tul^, 
Vol. IV.— No. 1.— July, 1829. 9 
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to prevent the yarns from interfering as they pass round their re- 
spective cans. John Thorp. 
References to Fig, 3, Plate 1* 

A, cup, or can. 

B, bobbin, which may be either a spinning bobbin or a weaver's 
bobbin. 

C, whorl, on which the bobbin stands, and with which it is con- 
nected. 

D, spindle. 

E, piece of the bobbin, or vibrating, rail. 

F, piece of the spindle rail. 

G, band (lettered C.) 

H, eye, or clasp-bolts, which secure tlie spindles (not lettered.) 

The yarn is seen leading down from the rollers of a common spin- 
ning frame. 

The can, A, rests on a shoulder at the top of the spindle, and can 
be taken oft' and put on with ease. Around the surface of this can, 
the yarn revolves; being drawn by the bobbin, as it twists and re- 
ceives it. The lower edge of the can is perfectly smooth, and serves 
to guide and distribute the yarn on the bobbin. 

The bobbin, B, stands on the whorl, C, and is connected with it 
by two pins, or studs, that extend upward from the whorl, entering 
a hole, or mortise, in the base of the bobbin; and the whorl, being 
banded, causes the bobbin to have a positive motion. 

The whorl, C, sets on the bobbin, or vibrating rail, E, and turns 
on the spindle, moving up and down, obeying tne motions of said 
rail, spreading the yarn over the whole length of the bobbin. The 
holes in the rail, E, through which the spindles pass, are of the 
same size with the spindles themselves; by which means they are 
l^ept steady. 

The rail, F, is a stationary plate of cast-iron, to which the spin- 
dles are confined. 

The bolts, H, through which the spindles pass, have a screw-nut 
on the backside of the rail, F, by which the spindles are drawn close 
to the rail, and held perfectly steady. 

When the spindles are placed close to each other, it may be ne- 
cessary to surround each cup, or can, with a cylindrical, or semi- 
cylindrical tube, to prevent the yarns from interfering as they pass 
round their respective cans. 



JDeacription of an improvement in spinnings called the '^Ring Groove 
Spimwr^'*^ for which a patent was granted to John Thorp, of Pro- 
vidence, Rhode Island^ December 31, 1828. 

The drawing and references which accompany this description, 
render it unnecessary to give the specification at length; we, there- 
fore, will briefly state the nature of the invention. 
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The common 'flyer is dispensed with in this improved mode of 
spinning, a ring being substituted for it, for the purpose of distribute 
in^ the yarn upon the bobbin. The ring is sumcientlj large to ad- 
mit of the bobbin, with the yarn wound thereon, passing through it. 
Upon the surface of this ring the yarn revolves, being drawn by the 
bobbin as it twists, and receives it, and serving at the same time to 
keep the yarn at a proper distance from, and to distribute it upon, the 
bobbin. The ring is placed in a circular groove, in a circular plate, 
H, Fig. 4. This plate encompasses the bobbin, and may be made to 
vibrate over it by the motion of the rail to which it is attached, or 
the spindle and bobbin may be made to vibrate, as maybe preferred. 
The lips that form the groove, are of a circle smaller in diameter 
than the ring, in order to retain it in its place. The depth of the 
groove is such as to allow the ring to yield to the pressure of the 
yarn. The ring thus fitting loosely, permits it to yield on either side, 
80 as to allow a space for the revolving of the thread between it and 
the groove, whilst the friction which it sustains, causes it to wind 
sufficiently tight upon the bobbin. 

The plate is opened on the front by a narrow saw kerf, running 
obliquely through it from right to left, which allows a free passage 
of the yam from the outside of the plate to the ring. 

.The spindles differ from others only in their being shorter above 
their upper bearing; they have a collar on them, on which the bobbin 
sets, and with which it is connected by two pins, or studs, extend- 
ing upward, and entering two corresponding holes in the base of the 
bobbin. Either a common, or weaver's, l^bbin may be used, and 
may be readily taken off and put on to the spindle. When con- 
structed for a weaver's bobbin, the collar on which the bobbin rests 
has a spiral spring under it, and when the yarn breaks it can readily 
be pressed down, and joined, without taking the bobbin off. When 
on a common spinning bobbin the yarn breaks above the plate and 
ring, it must be taken off, in order to mend, or piece the yam. 

The bobbin that is intended for the shuttle, has its shaft in two 
parts, being split nearly from point to head, which causes it to bind 
well when crowded on to the tongue of the shuttle. 

References to Fig, 4, Plate 1 . 

A, is the bobbin-rail, 1 

B, the spindle rail, ^of a common spinning frame. 

C, the foot rail, J 

D, the spindle. 

E, the bobbin, connected with the collar, F, by pins, or studs. 

F, a collar which slides on the spindle, and is connected with it 
by the spiral spring, I, which being confined to the collar at the top^ 
and to the spindle at the bottom, causes the collar and spindle to 
turn together. ; 

G, a box which forms the upper bearing of the spindle, D, and in 
which it turns. 

H, the circular plate, bolted to the rail, A, and which has in it a 
groove, in which the ring (represented by the white line,) is loosely 
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placed, allowing the yarn to revolve around its surface. The open- 
ing of the plate is also seen. The shaft of the bobbin, £, is seen 
split for the purpose of spreading and tij^tening it. 

The jam is shown as it comes down from the rollers of a common 
spinning frame. 

The detached fi^re, H, represents a ground view of the circular 
plate, and of the nng resting and playing upon J. 



Deicriptian of an Improvement in Spinnings denominated the ^ Cap 
Spinner^^^ being an improvement on the Ring Groove Spinner. Pa- 
tented by John Thorp, of Providence^ Rhode Idand^ January 
2l5/, 1829. 

Thb circular plate described in the ring groove spinner, is in this 
improvement made deep, say about an inch, so as to form a tube, and 
is placed and confined like the plate in the former. There is in this 
apparatus, a part called the cap, which answers the purpose of a ring, 
in the ring groove spinner. This cap rests upon a rim which pro- 
jects inwards about an eighth of an inch, on the lower edge of the 
tube; this cap is made in the form of a liquor tunnel, with its nose 
upwards; it encompasses the bobbin, which may be a common 
weaver's, or shuttle, bobbin, split in the manner and for the purpose 
described in the nng groove spinner. The lower edge of the cap, which 
acts on the yam, is perfectly smooth and polished. When the bobbin 
is a common spinning, or throstle, bobbin, the cap is of one diameter 
tiiroushout, forming a straight tube of the length of the bobbin, with 
a head at the top; which head is (nerced through its centre, which 
steadies it on the spindle, or the tube may be considerably less in 
length, open at both ends, so as to allow tne bobbin to pass up and 
down through it. 

A thin, round, fiat piece of metal, larger in diameter than the largest 
diameter of the cap, with a tube long enough to steady it, is placed 
horizontally on tiie top of the bobbin, or spindle, so that it can be re- 
moved and replaced with ease. Small polished notches on the edge 
of this plate, assist the yarn in revolving round the cap. 

The plates and caps may be made of any suitable metal, and may 
be about one-sixteenth of an inch in thickness. 

Fig. 5th, plate 1, represents the cap spinner. 

A, A, A, are pieces of common step-rail, spindle-rail, and vibrating- 
rail. 

B, a spindle of the common kind, excepting that it has no fiyer. 

C, the whorl, confined to the spindle. 

D, a box, being the upper bearing of the spindle, and in which it 
tums. ' 

£, a common weaver's or shuttle bobbin, crowded on the spindle. 

F, the thin, tubular, circular plate. 

G, arms belonging to, and extending back from, the plate. 

H, an arm, or stud, extending upwards from the vibrating rail. 
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If A piDy or pivot, pMsing through the arms Oy and 
stud H, forming a joint. 

K, the conical socket, called the cap. 

L, the thin, flat, notched, circular plate, fixed on 
the spindle. 

The yam is represented as it comes down from the 
rollers of a common throstle, or spinning frame. 

The plate F, is about one-eighth of an inch thick, 

f about an inch deep, and about one and three-eighths of 

an inch in diameter within. It is connected to the 

vibratine rail by a joint, as represented in the plate at 

6, H; the pin I, forming the pivot 

To find tne end of the yam when broken, the plate 
is lifted up, and the end of the yam taken from the 
bobbin below the plate, and the plate being open in 
front, the yam is then passed through it to the cap; 
or the cap may be lifted for the purpose of mending, 
or piecing the yarn, in which case the plate may he 
bolted to the vibrating rail, and need not be open in 
front, as represented in the drawing. 

The wood cut in the margin, represents the cap 
when constructed in the manner best suited for spin- 
ning on a common throstle bobbin, or a bobbin with 
two heads. 

In this the cap is taken off, for the purpose of 
mending, or piecing the yarn, as above described. 



Speeifieation of a Patent for an improvement on the << Can Spirmer^^^ 
conmting of a sheath or case to surround the cup or can. Granted 
to John Thorp, Providence^ Rhode Island^ Jlpril 3, 1829. 

This improvement consists of a sheath or ease^ to surround the 
cup or can^ and is intended to prevent the yams from interfering, as 
they revolve round their respective cases, confining the yam within 
a smaller space than it would otherwise require; dso, to produce a 
friction on the yam, so that it will wind tighter on the bobbin than 
it otherwise would do. This friction is occasioned by the centrifii^l 
force of the yarn, pressed a^nst and bein^ d ringed around the in- 
ner surface of the case. To increase said friction, a lining of velvet, 
or wash leather, or cloth, or any other suitable substance, should be 
cemented to the inner surface of said case, with paint, varnish, or 
any other suitable cement The case is open at each end, and its 
length may be nearly the whole leneth of tne can: it is made of tin, 
sheet iron, brass, or any other suitable substance, and may be formed 
into its proper shape, by bending it round the can which is to ac- 
company it; and should be as much larger than the can, as will leave 
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a space between the outer surface of the can^ and inner surface of 
the case, lar^e enough for the yarn to revolve in. The two straight 
and perpendicular edges of the case, should lap bj each other about 
three-eighths, or a quarter of an inch, leaving a space between the two 
lapped edges, sufficiently large for the jrarn to pass through from the 
outside of the case, to the can; which will save the trouble of taking 
the case off from the spindle in mending or piercing the yarn, when 
the broken end remains below the can, as is represented in the 
drawing which accompanies this specification, and which is intended 
to illustrate the same. The cases have on the backside of them a 
projecting lip, or piece, which is soldered, or otherwise attached to 
them, by which they are confined to a rail or bar, that extends along 
the common frame, back of said cases. 

I not only claim the exclusive right of using the above described 
case in my Can spinning, but in all kinds of spinning, where it may 
be useful. John Thobp. 

Rtference to Rg. 6, Plate 1. 

A, The can with a knob, or ball, at the top, by which it is held in 
lifting the can from the spindle. 

B, the whorl which is connected with the bobbin, which bobbin is 
within the can. 

C, the spindle, on the top of which the can rests. 

D, D, The sheath, or case, surrounding the can. 

The patentee states that he has found all the various plans which 
he has tried, to spin without the use of a flyer, to answer the pur- 
pose anticipated, but that there is, of course, a choice between them; 
ne has, therefore, in practice, adopted two of them; one for spinning 
warp and filling, and another for hard twisted yam for thread, twine, 
&c. 

We shall publish in the next number, some other improvements 
in the manufacture of cotton, by the same gentleman, the engrav- 
ings for which are now in preparation. 



Specification of a patent for the discovery of a Water Proof Cement^ 
or Hydraulic Lime. Granted to Robert Leckie, Washington^ 
District of Columbia, March 31, 1829. 

Th£ mineral from which the above cement is made, is an argilla- 
ceous, ferruginous lime-stone, found in large compact masses, near 
Shepardstown, Jefferson county, Virginia. It is associated with 
good lime-stone, and may be called poor, or meaner lime-stone. Its 
colour is of a grayish blue. It effervesces slightly with acids; when 
calcined, it is of a yellow, or cream colour, but is not always the 
same, some parts being of a light, and some of a darker yellow. It 
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is found in large bodies, has a flinty, or conchoidal fracture, but is 
not slatey, like the lime found in Pennsylvania. 
The specific gravity is 2,7653* 
It contains Carbonic acid. 
Lime, 
Water, 
Silex, 
Alumina, 
Magnesia, 
Oxide of Iron.. 
Preparation of the cement. — The stone is first calcined 40, or 48 
hours, then ground to a powder, and mixed with clean sand in various 
proportions, from one-third to one-half; adding as much water as 
will make it into a proper consistency for use. 

What I claim as my discovery, and for which I ask a patent, is 
that particular stone here described, and to be used as an nydraulic 
cement, and which I denominate hydraulic lime. 

Robert Leckie. 

Remarks by the Editor. — In the second volume of the first series 
of this Journal, p. 288, a communication was published upon the 
subject of Mr. Guilford's discovery of hydraulic lime, on the Unioa 
Canal of Pennsylvania; upon this communication we made some re- 
inarks, which we now quote. 

<* Our correspondent P., informs us that a patent has been taken 
out by Mr. Guilford, for the hydraulic lime. We are at a loss to 
know for what discovery or improvement in the nature of the ma- 
terials, or in the mode of using them, the exclusive right is claimed; 
so far as appears in the paper before us, there is nothing new in either; 
and, excepting there is something special, which is at present out of 
sight, we cannot conceive how a claim to an exclusive privilege 
could, in the present instance, be sustained, any more than it could 
for common mortar, made from a newly discovered bed of lime-stone. 
We do not pretend to much knowledge in the law, but apprehend 
that the * discovery' contemplated in the patent law, is not the dis- 
covery of minerals deposited by the hand of nature, in the bowels 
of the earth." 

" These remarks are made with deference, as the respectability 
and intelligence of the persons concerned, are such as to induce us 
to suppose that we may have fallen into the common error of judging 
without a sufficient knowledge of the premises." 



Spedfication of a patent for manufacturing Paper from a material 
not heretofore used for that purpose. Granted to Elisha Hayden 
Collier, of London, but late of Plymouth county, Massachusetts, 
Jlpnl 15, 1828. 

The following is the description of my mode of manufacturing 
paper from a marine production, or sea-grass, designated by botan- 
ists, as «' Ulva Marina." 
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First, all rock, roots, and shells, to be carefully separated from it. 

Secondly, the dust to be cleared from it, by beating it 

Thirdly, to be steeped in lime-water, in order to discharge the 
salt from it, and thus prevent decomposition. 

Fourthly, to be partially pulverized. (It can be bleached perfectly 
white by the use of oxvmuriate of lime, otherwise called chalonic 
acid) fcnloride of lime. J 

Fifthly, to be made into pulp in the usual manner, either by beat- 
ing, or in a paper engine. 

Sixthly, to be dipped, pressed, sized, and dried in the usual way. 

As the sea-grass, or ulva marina, is capable of being manufactured 
into paper by other modes than that above described, I claim as my 
invention, the manufacture of paper from the said sea-grass, or ulva 
marina, not by any particular mode, but by any process whatever 
which it may undergo^ and whether such paper is composed entirely 
of the said sea-^ass, or ulva marina, or mixed in any proportion 
with other materials heretofore known, or used for the manufacture 
of paper. E. H. Collier. 



Speci/icaiian of a patent for an improvement tn the Copper-plate 
Printing Press, by which printing is executed with greater fadlUy 
than on the ordinary press. Granted to Gyrus Durand, Netv Fork, 
May £2, 1828. 

Be it known that I, the said Cyrus Durand, have invented a new 
and useful improvement in the art of copper-plate printing, bj^ an 
improved press, intended particularly lor copper-plate printin^i 
which invention, and the manner of using it, are as follows. This 
improvement consists, in the first place, of a bench, or table, per- 
fectly level on the top, made either of wood or metal, upon which is 
g laced a number of rollers, viz. 2, 4, 6, or more. These rollers 
eing fixed in their proper situations by means of an iron frame sur- 
rounding them, on these rollers is placed the plank, or bed, of the 
common press, on which the plate is laid for printing; over which 
the large roller is to pads. This improvement, therefore, consists 
in the movement of the plank upon the small rollers; these movine 
at the same time with the frame surrounding them on the surface of 
the bench, or table, by means of which the friction attending ordi- 
nary presses is almost entirely removed; the labour not so great, and 
the impression more perfect. The cross, or levers, for turning the 
press, screws, &c. are similar to those that are used in the common 
presses. Cyrus Durand. 
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Observations on Ignis Fatuus. By the Rev. John Mitchell. 

Those luminous appearances, which are popularly called ** Will- 
oHhe-wisp*' and ** Jack-a-lantern,'* have been alike the object of 
vulgar superstition and philosophical curiosity; and notwithstanding 
all attempts to apprehend and subject them to examination, thej ar^ 
not much more the subjects of knowledge now, than they were cen- 
turies ago. They are still but an ignis fatuus to the philosopher, and 
a thing of mystery to the credulous. 

I was myself, formerly, familiar with these appearances; they 
were of frequent occurrence near my father's residence, owing, pro- 
bably, to the proximity of extensive wet grounds, over which they 
are usually seen. The house stood upon a ridge, wl^ich sloped down 
on three sides to the beautiful meadows which form the margin of 
the Connecticut, and of its tributary creeks, and which, owmg to 
their o^ luxuriance and the deposits of the vernal freshets, are 
covered with rich and constantly aecaying vegetable matter. From 
the circumstance, also, that we had no neighbours in the direction 
of these grounds, a light could not be seen over them without at- 
tracting our notice. I mention this by way of suggesting, that pro- 
bably ^e ignis fatuus, in consequence of its not being always dis- 
tinguished from the lights of surrounding houses, and therefore 
exciting no curiosity, is oftener seen than it is supposed to be. 

These mysterious luminaries used often to be seen by the fisher- 
men, who plied their nets by night as well as by day. They com- 
monly reported that they saw them a little above the surface of the 
meadow, dancing up ana down^ or gliding quietly along in a horizon^ 
tal line. Sometimes two, or even three, would be seen together, 
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skipping and dancing, or sailing away in concert, as if rejoicing in 
their mutual companionship. 1 might entertain you with abundance 
of fabulous accounts of them— *tbe offspring of imaginations tinctured 
with superstition, and of minds credulous from a natural love of the 
marvellous. Fables, however, are of little value for the purposes 
of science: if the following account of some of the phenomena of the 
ignis fatuus, shall, with the observations of others, contribute towards 
a true theory of its nature, you will think them worthy of a place in 
your Journal. 

A friend of mine, returning from abroad late in the evening, had 
to cross a strip of marsh* As he approached the causeway, ne no- 
ticed a light towards the opposite end, which he supposed to be a 
lantern in the hand of some person whom he was about to meet. It 
proved, however, to be a solitary flame, a few inches above the marsh, 
at the distance of a few feet from the edge of the causeway. He 
stopped some time to look at it; and was strongly tempted, nptwith- 
standing the miriness of the place, to get nearer to it, for the pur- 
pose of closer examination. It was evidently a vapour, Qphosphuret- 
ted hydrogen?] issuing from the mud, and becoming ignited, or at 
least luminous, in contact with the air. It exhibited a flickering 
appearance, like that of a candle expiring in its socket; alternately 
burning with a large flame, and then sinking to a small taper; and, 
occasionally, for a moment, becoming quite extinct. It constantly 
appeared H)ver the same spot. 

With the phenomena exhibited in this instance^ I have been ac- 
customed to compare those exhibited in other instances, whether ob- 
served by myself or others; and, generally, making due allowance 
for the illusion of the senses and the credulity of the imagination in 
a dark and misty night, (for it is^ on such nights that they usually 
appear,] I have found these phenomena sufficient for the explanation 
01 all the fantastic tricks which are reported of these phantoms* 

They are supposed to be endowed with a locomotive power. They 
appear to recede from the spectator, or to advance towards hiou 
But this may be explained without locomotion — by their variation in 
respect to quantity of flame. As the light dwindles away, it will 
seem to move from ^ou, and with a velocity proportioned to the ra- 
pidity of its diminution. Again as it grows larger, it will appear to 
approach you. If it expires, by several flickerings or flashes, it will 
seem to skip from you, and when it re-appears, you will easily ima- 
gine that it has assumed a new position. This reasoning accounts 
for their apparent motion, either to or from the spectator; and I 
never could ascertain that they moved in any other direction, that 
is, in a line oblique, or perpendicular to that m which they first ap- 
peared. In one instance, indeed, I thought this was the fact, and 
what struck me as more singular, the light appeared to move, with 
great rapidity, directly against a very strong wind. But after look- 
ing some time, I reflected that I had not changed the direction of 
my eye at all, whereas, if the apparent motion had been real, I ought 
to have turned half round. The deception was occasioned by the 
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motion of the wind itself-^as a stake standing in a rapid stream will 
appear to move against the current. . 

It is a common notion that the ignis fatuus cannot be approached, 
but will more off as rapidl j as you advance. This characteristic is 
mentioned in the Edinburgh Encjclopocdia. It is doubtless a mis- 
take. Persons attempting to approach them, have been deceived, 
perhaps, as to their distance, and finding them farther off than they 
imagined, have proceeded a little way, and ^iven over, under the im- 
pression that pursuit was -vain. An acquaintance of mine, a plain 
man, told me he actually stole up close to one, and caught it in his 
hat, as he thought; — ^^ and what was it?" I asked. " It was'nt no- 
thin.''* On looking into his hat for the ** shining jelly," it had 
"wholly disappeared. His motions had dissipated the vapour, or, 
perhaps, his foot had closed the orifice from which it issued. To 
this instance another may be added. A young man and woman, 
walking home from an eyening visit, approached a light which they 
took for a lantern carried by some neignbour, but which, on actually 
passing it, they found to be borne bj no visible being; and taking 
themselyes^o flight, burst into the nearest house, with such precipi- 
tation as to overturn the furniture, and impart no small share of (heir 
fright to the family. 

The circumstance that these lights usually appear over marshy 
grounds, explains another popular notion respecting them; namely, 
that they possess the power of beguiling persons into swamps and 
fens. To this superstition Parnell alluaes, in his Fairy Tale, in 
which he makes Will-o'the-wisp one of his dancing fairies; 

'* Then Will who bean the wispy fire^ 
To trail the swains among the nure»" &c. 

la a misty night, they are easily mistaken for the light of a neigh- 
bouring house, and the deceived traveller, directing his course to- 
wards it, meets with fences, ditches, and other oostacles, and by 
perseverance, lands at length, quite bewildered, in the swamp itself. 
l&y this time, he perceives that the false lamp is only a mischievous 
jack-a-lantern. An adventure of this kind I remember to have oc- 
curred in my own neighbourhood. A man left his neighbour's house 
late in the evening, and at daylight had not reached his own, a quar- 
ter of a mile distant; at which his family being concerned, a number 
of persons went out to search for him. We found him near the swamp, 
with soiled clothes and a thoughtful countenance, reclining by a 
fence. The account he gave was, that he had been led into a swamp 
by a jack-a-lantern. His story was no doubt true, and yet had little 
of the marvellous in it The night being dark, and the man's senses 
a little disordered withal, by a glass too much of his neighbour's 
cherry, on approaching his house, he saw a light, and not suspecting 
that it was not upon his own mantel, made towards it. A bush, or 
a bog, might have led to the same place, if he had happened to take 
it for his chimney top. [^SiUiman^s Jounud. 

* In the colloquial double negative of the common people of New England. 

Es. 
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On thepeneiraiian of Waier into Stoj^end and Corked BoiUes^ 9unk 
to a great depth into the sea. By J. de C« Sowerby, Es<i« F. L* 
a, &c. 

[From tbe Philosophical Magazine, for August, 1828.] 
Many papers having at diiferent times appeared upon the popular 
paradox, a bottle filling with water when sunk to a great depth iu 
the sea, however well it may have been corked and sealed, without 
any satisfactory explanation having been given, and seeing the sub* 
ject resumed by Dr. Green, in your Philosophical Magazine for this 
month, I am induced to send you my explanation of the phenomenon. 
Dn Green thinks that by proving (as others had done) that the 
water would not penetrate glass, he had reduced the question into 
very narrow limits; and that the water enters glass vessels through 
the ^* cork and all its coverings, in consequence of the vast pressure 
of superincumbent water, in the same manner as blocks of wood are 
penetrated by mercury in the pneumatic experiment of the mercu- 
rial shower." 

It may be concluded from recorded experiments, th^ well fitted 
glass stoppers (by the by, every chemist knows such are rarely to 
be obtained as will confine the vapour of nitric acid) will exclude 
the water; corks, when properly protected, will also prevent the 
water from entering. When mercury is made to pass through a 
block of wood by pneumatic pressure, it finds its way by the longi- 
tudinal tubes; such tubes do not exist in cork. My explanation is 
this; cork is elastic, and by the pressure of the sea is readily con- 
densed, and consequently much diminished in bulk, first that part 
out of the bottle where the sides are not protected by the neck, and 
then gradually the remaining length, until the cork, separated en- 
tirely from the glass, affords a free passage for the water, unless the 
sealing, or wrapper, be of such a tenacious and ductile nature as to 
adhere to the glass and the cork so as to fill up the space that would 
otherwise be left, and yet not yield completely to the pressure; if 
it be brittle, it either separates from the glass, or cracks, or both, 
allowing a free passage to the water. Even pitch, when cooled in 
the deep water, would be very brittle, and crack, or seiKirate from 
the botUe readily, and it would resume its former ductility and ap- 
pearance upon returning through the warm surface: this and similar 
considerations will show how a trifling difference in closing the bot- 
tles may produce considerable differences in the results of the expe- 
rim^ts. I remain, yours truly. 

J. DB C. SOWBEBY. 



Stply to Me. J. de C. Sowerby's remarka on ^* Experirmnis on the 
Pressure of the Sea at considerable Depths.*^ By Jacob Obeev, 
M. D. Professor of Chemistry in Jefferson Medical College, 
Philadelphia* 

[From the Philosophical Magazine.] 

Iv your yaluable Magazine for July, 18£8, there appeared some 
remarEs made by me, ** On the Pressure of the Sea at conaider- 
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able deptiMS)" and in the next number, J. de C. Sowerby, Esq. 
ba» favoured us with a kind of criticism on .the communication. Now, 
aldiough the subject is not a very important one, still no person feels 
satisfied with having his statements misrepresented, whether this be 
done through mere inadvertence, or in any other manner; I hope, 
therefore, you will allow me a word in reply. 

The conclusion that I drew from my experiments, was, '< that at 
the depth of 230 fathoms, the water enters glass vessels through the 
stivers and coverings which surround them, and not through the 
pores of the glass:"— -not that the fact, that water will not penetrate 
glass at all, as Mr. S. says, has been so often proved before, but 
merely that it will not at the depth of 230 fathoms. Now, if Mr» 
Sowerby had shown us that this fact had ever been proved before, 
his remarks would have been in point, and I should have thought my 
experiments of no value. The fact, however, never could have been 
proved without using a glass vessel hermeiicaUy sealed | and which, 
as far as my knowledge extends, never was done before. Mr. S. 
says, ^< Dr. Green thinks that by proving (as others have done^ that 
the water would not penetrate glass, he has reduced the question to 
v^Y narrow limits." Mr. S. should certainly have given as his 
muthorities here; and until they are produced, I shall consider my 
experiment as the first to settle the fact.* 

The misrepresentation to which I have alluded, is, that Mr. S. 
cites me as concluding that the water enters glass vessels through 
the ^^ cork and all its coverioffS, in consequence of the vast pressure 
of superincumbent water, in the same manner as blocks of wood are 
penetrated by mercury in the pneumatic experiment of the mercurial 
«hower." If any one will take the trouble to turn to the passage in 
your July number, p. 3r> he mil see that I have given tnis as the 
opinion of other experimentalists, whose names and works are refer- 
red to at the bottom of the page. A considerable part of Mr. S.'s 
short communication, is, to show that water will not pass through a 
cork in the same manner as mercury through a block of ivoodt^'-^n 
opinion which I never maintained. I can, however, infok'm Mr. S., 
that mercury in the pneumatic experiment of the mercurial shower, 
will penetrate cork much in the same way as it does blocks of wood; 
and though not by longitudinal tubes^ yet in a manner sufficieatiy 
analogous to justify the comparison made by the gentleman I have 
quoted. 

Mr. S. concludes, ^ from recorded experiments, that well fitted 

flass stoppers will exclude the water." Now, for the same reason, 
conclude that they will not: and as I have some authority for the 
fact, besides my own experiment, which, by the way, Mr. §. will 
not place among the recorded^ he must produce further evidence. 

* In the Key. Mr. CaSQpbell's account of his second Missionary Journey la 
Bouth Afiiea, published about seven years ago, at the end of the second Tohime, 
Dr. Green will find the particulars of an experiment made by Mr. Campbell 
vritli two globular bottles hermetically sealed. They were sunk to the perpen- 
dicular depth of 200 fathoms, and on being raised, they were found mptyi 
iboi proviugy that, at this depth at least, water will not penetrate glass.-— £». 
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For myself, I am by no means satisfied with Mr. S.'s explanation 
of the phenomenon alluded to. How that part of the cork which is 
protected by the neck of the bottle from the lattrei pressure of the 
sea, should be diminished in its bulk, or diameter, by the perpendi- 
cular or superincumbent pressure, so as to be separated from the 
S^ass all round, is what I cannot understand. So far from getting 
e cork through the neck of the bottle, by Mr. S.'s mode of expla- 
nation, it seems to me that we shall only wedge it in the tighter. 

There is one part of the explanation proposed by Mr. S., which 
struck me as a, new fact, it is as follows: ^^ even pitch, when cooled 
in the deep water, would be very brittle, and crack, or separate, 
from the bottle readily; and it would assume its former ductility and 
appearance upon returning through the warmer surface" {warmer me- 
Hum?) Now, before this, I; supposed that common pitch melted 
at about 150° Fahrenheit, and that the temperature of the ocean at 
a considerable depth, was much colder than at the surface. Even 
at die equator, the surface of the water is generally 80*^ Fahr., and 
it diminishes as the latitude increases. At i distance from land, 
where our experiments must be made, it also diminishes as the depth 
increases. In a recorded and authentic experiment, it was found 
that when the surface of the water was 40^, at the depth of fifty 
fathoms the thermometer stood at 25°.* 

I could say more, but I fear I have already taken up too much of 
your space with this subject. 

Yours, truly, 

Jacob Green. 



On the Cloth and Paper made from Amianthus^ a Species of Asbestos. 
[From the Virginia Literary Museum.] 

AMiAKTHirs, a variety of Asbestos, contains, per cent., about 59 
parts of sand, (n/eo?,) £5 of magnesia, and 10 of lime, besides traces 
of clay and iron oxide. — It is usually found in veins, and consists 
of fibres very flexible, and somewhat elastic. Friction readily sepa- 
rates them, and when dressed a little, they bear a considerable re- 
semi^ance to fibres of silk or flax. 

• We are at all times happy to insert the replies of writers whose papers 
m^y have been the subjects of animadversion in our pag^s; but we thijik that 
some passages of Dr. Green's reply to Mr. Sowerby, as above, require a few 
remarks from us. Mr. Campbell's anticipation of Dr. Green's experiment with 
a glass vessel hermetically sealed, has been noticed in the preceding page; and 
Dr. G.'s observations on the cooling of the pitch by the diminished temperature 
of the deep water, tend, as it appears to us, to confirm Mr. Sowerby*8 opimon. 
The appearance and ductility of pitch at temperatures of moderate warmth only, 
are alluded to by Mr. Sowerby, whose remark has no reference to its liquTefac- 
tion; and the fact that the ocean at a considerable depth is much colder than at 
the surface, is the very ground of that gentleman's statement on this part of the 
subject. Some experiments with wine bottles secured with pitch. Sec, made 
by Mr. Campbell at the same thne he sunk the globular bottles already men- 
tioned, also ^>pear to confirm Mr. Sowerby's observations. — Bd. Phil. MAtf* 
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This fikimentous nature, and the power of enduring a red heat, 
without any very apparent loss of substance, have long rendered 
amianthus celebrated among minerals. All its names are in allu- 
sion to these properties, or their applications to useful purposes. 

Asbestos, for example, the original term, comes from the adjective 
dtfCtsof^ inexHnguishablej from a supposed practice among the Greeks, 
of using the mineral to form wicks for their perpetual or sepulchral 
lamps. 

Amianthus^ also, bears, in its etymology, an indirect allusion to 
the effects of fire. The word tf^u^yroc, which signifies '^ incapable of 
being soiled," was given in consequence of the facility with which 
articles, manufactured from this mineral, were cleansed by means 
of fire. 

Other names were bestowed upon it, which may be briefly noticed 
—-•the Romans called it Linufn Vivum^ both from its resemblance 
to flax and its indestructibility. It was iilso named Linum Indum^ 
L. Montanum, L. incombrntibile^ Lana Montana^ Salamandra lapi- 
dea, &c. The last name seems to have arisen from a conjecture that 
the fable of the salamander originated from a practice among the 
ancients, of purifying by heat, the various fabrications of this mineral* 
Asbestos and amianthus, are the terms which have passed into the 
principal European languages* 

We have the most positive records, that this substance was in 
use among the Greeks and Romans, for the purpose of manufactur- 
ing articles in imitation of linen. The workmanship and quality, if 
we credit the testimony of Pliny and Plutarch, must have been of a 
very superior character. 

The former writer ranks the amianth cloth, next in quality to the 
Byssus, or fine cotton, worn by wealthy ladies. Plutarch also states, 
that this minei'al was wrought into head ornaments for females. It 
does not appear, however, that the art of weaving it was sufficiently 
general to render the cloth cheap. Indeed, every circumstance 
seems to show, that this fabric must have been an article of luxury 
among the ancients; and there certainly was an obvious, though, 
perhaps, excusable parade of its incombustible properties, ui>on all 
occasions. The practice in Pliny's time, and which he describes as 
an eye-witness, was, to toss the napkins of amianth into the fire, 
after a repast or banquet, in order that the grease and dirt might be 
burnt out Each guest thus delighted in becoming his own washer. 
The same vain and clumsy display, we may observe, is recorded of 
the first dauphin, Charles Y., during whose reign, amianthus manu- 
factures seem to have been established at Venice, Louvain, and 
other parts of Europe. Pliny notices another very important use of 
mineral cloth, namely, as a shroud, or wrapper, for the bodies of 
kings, in order to preserve their ashes distinct from those of the 
funeral pile. That such a practice existed, we have positive proof, 
independently of the historian's testimony, by the discovery, in 1702, 
near the Porta Nseva at Rome, of a funeral urn, ornamented with 
elegant basso relievos, and containing a scull with some calcined 
bones*— a quantity of ashes was also found enclosed within a cloth 
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of amianthus, nine Roman palms long and seven wide. This relic 
was deposited in the Vatican library, bj order of pope Clement XL 
The very diminutive size agrees but badly with Pliny's account of 
its use, and will serve to caution us against confidence in his other 
exaggerated statements. It is said, that the disuse of burning the 
dead occasioned the decline of the manufacture of these cloths, until 
the art became entirely extinct in Europe. The correctness of tbis 
opinion will be noticed presently. Thread, nets, net-work, heirf 
ornaments, napkins, table and funeral cloths, seem to have eoiisti- 
tuted nearly all the articles manufactured of amianthus in former 
times. Bonnets, gloves, purses, girdles, ribands, and even paper, 
have been subsequently made from it. The process by which the 
mineral fibre was anciently woven, is not transmitted to us. la 
1691, Ciampini of Rome, published the following plan in his work, 
**de incombustibili lino,*' and it may be considered nearly as pre- 
cise as the nature of such manufacture will permit. Having steeped 
the amianthus in warm water, divide its fibres, by gently rubbine 
them together between the fingers, so as to loosen and separate afl 
the extraneous matter; then pour on, repeatedly, very hot water, as 
long as it continues to be in the least discoloured. After this, no- 
thing will be left but the long fibres, which are to be carefnll]^ dried 
in the sun^ The bundles are then to be carded by very fine instru- 
ments, and the long filaments, thus obtained, steeped in oil to rea- 
der them more flexible. A small quantity of cotton-wool, or flax, is 
next to be mixed (taking care that the mineral fibre is in every part^ 
the principal material, and smoothly adjusted;) by means of a spin- 
ning wheel, the whole is to be drawn into a thread. The cloth be- 
ing woven, in the Usual manner, is placed upon a clear charcoal fire, 
and made red hot, so as to burn out the vegetable, or animal matter, 
&c. The remaining tissue will consist of pure white amianth. This 
kind of cloth has also been made, without the assistance of other 
substances, by rubbing and soaking the mineral fibres, until they be- 
come so delicate and soft as to admit of being spun at once Into 
threads. This is the process recommended by Madam Perpeuti. 

The very short fibres which separate, during the repeated wash- 
ings, may be subsequently worked into paper. For this purpose, 
however, they require to be well beaten, until reduced to an impal- 
pable powder, and, subsequently, to be worked up with a large quan- 
tity or size in water. These precautions are far more necessary for 
the amianth than for cotton or linen paper, in consequence of the 
much greater weight of the mineral paste. After the paper has been 
formed, the sizing is burnt out. 

We will now briefly trace the decline of the mineral weaving, &c. 
It is apt to be the most glaring characteristic of the antiquarian vir- 
tuoso, to lament the loss of certain arts among the moderns, nor 
does utility always constitute an item of his regrets. The ancient 
process for weaving amianth cloth, appeared to be extolled, not from 
any accurate knowledge of the fact, but because an obscure hint or 
two about its superior quality, may be found among a few writers of 
antiquity. One of these authorities (Pliny,) it is true, compares it 
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with the byssine cloth, obtained from the neighbourhood of EHs, and 
which was very much esteemed; but, while he thus intimates its 
snperiority, he elsewhere bears indirect testimony that the doth was 
used merely as a rare and curious article. This writer farniBheB 
three strong reasons why amianth cloth could "ot have been in com- 
mon use among the Romans. The first is, the difficulty of procur- 
ing the mineral. It is described as occurring on the deserts and 
parched grounds of India, where rain never falls, and where serpents 
and other formidable reptiles abound. Secondly^ it is stated that 
the amianthus, when obtained, was very scarce, and commanded a 
price equal to that of the most costly pearls. Lastly^ it is expressly 
noticed that the workmanship was exceedingly difficult, on account 
of the shortness of the fibre. These statements are not only in op- 
position to the belief that the ancients used such articles generally, 
but the last one goes far to contradict the assertion of Pliny himself) 
respecting the quality. We have, however, a still stronger fact to 
show, that even in the rich and luxurious times of the Roman em- 
pire, the mineral cloth was not in much use for the purpose of col- 
lecting the ashes of the dead. Out of the immense number of an- 
cient sepulfchres opened in Italy, during modern times, not more 
than one such cloth has ever been discovered, and that (found at 
Rome, 1702,) is of very coarse texture, and too small to answer the 
purpose of a wrapjier for the body. In several urns charcoal was 
Ibund mixed with the ashes, a circumstance indicating no great care. 

The truth is, that the cloth has always ranked as acuriosity^ and, 
not unfrequently, has had bestowed upon it properties calculated for 
the credulous and ignorant. Pliny, who was ever too partial to 
hearsay records, has condescended to state, upon the authority of 
one Anaxilaus, that amianth cloth, merely wrapped round t tree, 
has the power of depriving the blow of a hatchet of all sound. The 
same relish f6r the marvellous, no doubt, induced Marco Polo to 
state, that the body of our Saviour was, in his time, preserved at 
Borne in a shroud of amianth, or incorruptible cloth. Athanasius 
Kircher, (ajesuit of the 17th century,) in his " Mundm Subterraneua^^ 
also extols the mineral with all the zeal of a connoisseur. He boasts 
of having, in his collection, paper, a scree^i, and a lady's veil of it, 
together with a lamp-wick, which had burnt for two years without 
consuming, and which, he wisely adds, will last for ever, if not 
stolen. Whether this wick is still in operation, we have not learnt, 
but may venture to conclude, notwithstanding the testimony of par- 
tial advocates, that the decline of the art afterwards among the 
modems, is wholly owing to the insignificance of the articles manu- 
factured. 

Experiment has abundantly proved, that although the amianth 
fibre^ are alone able to resist a red heat without much change, they 
soon, (even in twenty-four hours) become incapable of transmitting 
a full supply of oil, owing to an imperfect cohesion efi'ected by the 
fiame. Hence it is impracticable to convert them into perpetual 
lamp-wicks. -Neither is it true that a red heat has no effkct upon 
them. Cloth, woven of amianth, actually does lose weight by bam- 
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ipg, andf after repetUing the operation several times, the fibres be- 
come 80 brittle as to render it difficult to prevent them from cram« 
bling to pieces. In two experiments, made before the Royal Society 
of London, a cloth, one foot long bv six inches wide, and weighing 
nearly I3 ounce^ was found to lose, by the application of a red hea^ 
more than one-twelfth of its weight each time. It would be con- 
udered a very bad piece of common linen that could be worn out in 
twelve washings !•— The only advantage which such cloth seems to 

Eossess over the ordinary kind, is, the facility of cleansing it by fire; 
ut, really, soap is so cheap an article, that there could not be mu(^ 
sained in this respect, by a change of fabrics. The amianth paper 
has even less to recommend it. It would be curious, no doubt, to 
return an answer upon the samis piece of paper as that which was 
received from the post o$ce, merely hj burning out the original 1 bat 
it could not be agreeable to find our ink spreading at every letter, 
an inch wide, upon paper from which the fire had removed ail siziug* 
So, also, it might appear highly important to possess an imombuBtt- 
hie paper, upon which could be spread all important documents; but, 
(not to mention the thousand methods of getting rid of the trouble- 
some records without burning themj) we must bear in mind, that an 
unalterable ink is as important as the paper, and none of thos^ pro- 
posed has been found to be sufficient, fncombustibility alone^ must 
compensate for the article being heavy, coarse, weak, liable to blot, 
and not capable of taking the full inmress of types. Books, it is 
true, have been printed i^pon this kind of paper, among which may 
be noticed the work preserved in the library of the Royal Institute 
of France; but, however highly authors may esteem their own pro- 
ductions, we feel fullv persuaded tliat booksellers would not tolerate 
such nonsense from them now-a-days. To conclude, it may be ob- 
served^ that, while it is not, by any means, our vyish to interfere 
with the virtuoso's taste for neck-handkerchiefs and shirts of stone 
clothe we must take the liberty of hinting, tliat, if the per&cjt art of 
weaving it does nof now exist, ther6 is not much lost P. 



On the Mantfacture of Red and Flame Coloured Olass. By M. 

Engelhardt. 

The ancients employed the oxide of copper for colouring glass 
red; but the colour which this oxide gives to the glass, is so intense, 
that glass of an ordinary thickness would be of a brownish-black 
polour, and but little diaphanous. It then becomes nepessary, that 
in order to obtain a red colour, we must find out a process, by which 
this dark colour may be diflfused, or thinly' spread, over the glass 
without inconvenience. This may be effected by covering white 
glass with an exceedingly thin layer of the red glass; and by this 
contrivance we can unite the double advantage of having a fine oo- 
lour, and a transparency also. 

According to Kunckel, the oxide of gold is employed as the co- 
louring principle in the colouring of red glass. And in fact the 
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^y^lde c^ gold doeB prochice a fine red, with which glass may be 
teoloured in fusion, without prejcidice to its transparency; and con- 
sequently it may be advantageotrsly employed in the making of ves- 
sels attd other similar objects. Bat its employ must always be greatly 
circumscribed^ on account of the high price of this colour, and otKer 
tlifficttlties. ThUB, for instance, we cannot always obtain from the 
tixide of gold, the fine purple or flame coloured glasses seen in the 
cuicient windows of our enurches; the glasses thus coloured have 
always a crittson, or rose tint, and may be distinguished at the first 
glance of the eye. The property which the oxide possesses of co- 
touring glass red, may be readily proved with a mixture of the glass 
^ borax, and Ae oxide of copper, and treating them with the re- 
thrcing fire snder the blow-pipe. For, in order that the copper shall 
produce a red colour, it is essentially necessary that it be treated in 
the reducing flame. And it is for this reason, that with the bellows 
we cannot apply it in the state of enamel, as with the other colours 
«iii]^oyed in tinging glass; because the red glass becomes changed 
to, a bluish-green colour, by the fusion and the calcination of the 
copper in it 

Thas the ancients were obliged to use crude tartar, or lamp-black, 
or other de-oxidating bodies, when they would preserve their glass 
of a red colour. They also sometimes used the oxide of iron when* 
they wished to obtain a red flame colour partaking of yellow; but 
tiie agent which produced the best result in this respect, was the 
ofxide vi Hn. The effect of the oxide of tin was more certain and 
fix^ than vegetable substances; but it also possessed the inconve- 
nience of colouring the glass brown if the combustion was not per- 
fect. During the whole time of working with the oxide of tin, they 
constantlv kept the furnace at a uniform red heat; but this was not 
necessarily the case when they added the other de-oxidating sub- 
stenees. I have always found the oxide of tin in all the ancient 
glasses which I have analyzed; and not only this oxide, but gene- 
rally^ alsO) a mtieh larger quantity of the oxide of copper. 

As tiie colour obtained from the oxide of copper is too intense to 
be worked albne, the coloured glass being in some parts opaque, and 
in others^ appearing of a brown shade, and as it must be blown too 
tliift for use, in order to obtain it of a transparent red colour, so they 
can only procure red and diaphanous gla^sses, by coating white glass 
wtth t' veff thin layer of the red glass. In this way they prepare a 
glass, which is termed d^iubk gktss^ and which has likewise the ad- 
vantage of permitting us to remove the red coat, when we would 
oilth^ obtain ^Witt designs or drawings, or designs enamelled with 
olhtsr colours. We shall now state the process of the ancients, as 
WIS fibd used in all those glasses of the middle ages. 

To manufacture this glass in layers, the workman employs two 
potli,- or crucibles, ikn^ one containmg the red glass, the other the 
wMtOf he commences by pltrnging his iron cone, or blowing*tube, 
into the red glass, so as to bring out a lump of it, and then piunges 
it iftto the- white glass. The cylinder blown out of this mixture, thus 
aibrds^ a glais or a feie red cdour. In order that the red layer 
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«hottld remain in perfect contact with the white glas^^ and should 
not detach itself in the cooling; it is necessary, that at the first 
forming, the union of the white glass with the red,^be made com* 
pletely perfect; it is also^ better that the mass of red glass should 
oe heated hotter in the crucible than the white; and care must also 
be taken, that the component parts of the red glass should not be 
formed of any originating substances. In order to commence work-* 
in^ in the glass-house lire, I first put in the small crucible to con- 
tain the red ^lass, amongst the large pots. I then introduce into 
this first pot, in addition to the ordinary frit, or materials used to 
form glass, (provided that they contain no manganese,) two ounces of 
oxide of copper, and two ounces of oxide of tin, for every five pounds 
of the ordinary materials; but if it does not contain any such mate^ 
rials, I take for every two pounds of the sand contained in the frit, 
an ounce and a half of the oxide of copper, and an ounce of the oxide 
of tin. If I do' not immediately add the oxide of copper, but intro- 
duce it afterwards, when the glass has become transparent, I then 
employ rather less of the oxide of copper. 

To produce a scarlet layer, I take for every twenty-five pounds 
of the usual materials for making glass, half a pound of oxide of tin, 
and three-quarters of an ounce of the oxide of tin, made into an ex-^ 
ceedingly fine powder; and these I add at the commencement of the 
operation. 

When the mass has become transparent, I then put in three-quar- 
ters of an ounce of the oxide of copper, and mix the whole with great 
care. In general, I also take every possible pains to prevent the 
formation of any bubbles, or lumps in the glass, which are but too 
apt to take place; I likewise take care that both the masses of the 
white, and of the red glass, be brought to the same degree of fu- 
sion whilst they are being worked. 

The perfectly forming of a fine glass, depends very much upon 
the skill of the workman, and he ought to make himself master of 
the details I have above given; observing also, that the outer layer of 
glass should be thinner at the mouth of the tube, than at the opposite 
side of the cylinder; or else the glass would necessarily be deeper 
coloured at that end than the x)ther, and then the centre would not 
present an even tint; and indeed, if one of the ends should become 
too thin, the colour would entirely disappear, and be lost in the white 
glass. I possess many glasses, however, in which the transitim 
from the dark to the light tints, is employed in producing certain 
^ects with great advantage. 

For the rest^ the workman may soon acquire, by & little practice^ 
the necessary dexterity to enable him to make uniform glasses, and 
of sufficiently large dimensions; and I hope to obtain this result in 
all our glass-houses, having made arrangements to that efiect. 

A mass, or frit, containing lead, appears to preserve the red co- 
lour better than any other; nevertheless, my experience in this re- 
spect, is not sufficient to enable me to pronounce decisively thereon. 
When the red colour of the glass in the furnace disappears at any 
time, owing to the oxidation of the copper, and the glass takes a 
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bottte-green colour, bj adding a de^oxidatii^ body to it, such ag 
charcoal in powder, crude tartar, lamp-black, or other analogous 
substances, we can again produce the red colour. The crude tartar, 
or the charcoal, are preferable for this purpose, as they can be more 
readily obtained in a state of purity than the lamp-black. After 
adding fthese de-otidating matters, we should not use the upper 
layer of glass in the crucible, which is too deeply coloured, and too 
impure; but the lower parts soon become very fine, and of a clear 
tin^e. Nevertheless, as that red is always the most beautiful in 
which there has been no occasion to employ these matters, so we 
should endeavour to avoid the necessity of adding them as much as 
possible, and strive to keep the mass of red glass continually trans- 
jMirent in the furnace* 

JRemarks by the Editor of the Technological Repository. -^We be- 
lieve that this process of forming red ^lass by what is termed^sAin^ 
Vfhitfd glass, has long been used in this country; and particularly by 
the late Mr. Honeybourne, of Brierly Hill, near Stourbridge, \s^o 
was celebrated for his skill in making coloured glass. And we con- 
tinually see, the small red glass lamps, used in public illuminations, 
thus formed. The ))rocess may not, however, have been practised 
an modern times in Prussia; and this communication will, therefore, 
BO doubt, prove highly useful there, as well as in other countries 
also. ITech. Rep. 



On the Materials which the Romans employed in their Buildings. 
By Mil. C. T. Ramage, A. M. of Naples. 

The materials which were used in the erection of the various edi- 
fices, which add so much interest to the ancient city of Rome, may 
be ranged under two great classes. The first consists of the com- 
mon materials for building, which were found in the immediate 
neighbourhood of the city, such as limestone, pozzolana, clay, and 
silex; the second, of those which were brought from a distance,' white 
and coloured marbles, granites, and porphyries. 

Their mortar was made, as it is at present, either from common 
limestone, or from a stone which Yitruvius calls silex, and which 
may, perhaps, correspond with our compact calcareous limestone. 
That which was obtained from the last, was employed in the con- 
struction of walls, while the other was used as plaster. This mor- 
tar was mixed either with Arena foasica^ sand dug from pits, or Are- 
na fluviatica and marinaj from rivers and the sea. Of the first they 
had several sorts, black, white, and red, together with that to which 
we give the general name of pozzolana. The vicinity of Rome 
abounds with this last sort, and the inhabitants still use it for the 
same purpose. The place from which the sand was dug, was called 
Arenarium^ and these excavations have, no doubt, given rise to the 
catacombs in Rome. The colour of ihi^ pozzolana is by no means 
uniform, for it is sometimes found red, sometimes purple, and some- 
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timed the eolour of tobaceOr Its name is derived from FubfU puko- 
ktnus, because it was originally found in great qftantities in ^ 
neighbourhood of Pozzuoli, near Naples* It was particularly used 
for buildings under water, because it resisted the influence of that 
element, and acquired such a consistency as to form a solid mass of 
stone and brick. A proof of this is found in the ruins of the har- 
bour of Antium, and of the mole of Pozzuoli, which is cdted the 
bridge of Caligula, though it must date its origin long before the 
rei^n of that emperor. It is curious to observe, that on the shore of 
BaiaB, where Horace accuses the Romans of attempting to deprive 
Neptune of part of his territory, the foundatbns of the houses in the 
sea still remain, while those on the shore have entirely disappeared, 
and left scarce a vestiee behind them. On examining these founda** 
tions, it is found that tne^ consist of this sort of cement, bricks, and 
sometimes pieces of tuffiu The sand from the sea and river was 
never employed when the other sort could be found, and the same 
observation ma^ be made regarding gravel (glarea.) The cement, 
aceording to Yitruvius, was composed of three parts of pit sand and 
one of limestone, or, rather, of two parts of river, or sea sand, and 
one of lime. They g^ierally added a third part of pounded shell, 
to correct the defects of the sand, and to render the cement more 
firm and tenacious. 

Clay was employed in the formation of their bricks, and must 
have been in great request in Rome, as their buildings are chiefly 
composed of this material. We are told by Yitruvius, that, in his 
time, the bricks were dried by the rays of thersun, and he enters into 
a minute description of the method which they employed; in the 
ruins, however, existing at Rome, we observe only bricks baked by 
artificial fire. On an attentive examination of those found in Rome 
and Pompeii, we discover that the clay which they used was gene- 
rally of two sorts, yellow and red, and that they mixed with it tujETa 
dust to render it more compact. Their size differs according tathe 
use which was made of them, and the time they were formed. The 
bricks employed in courts are generally triangular; those which we 
call tiles, and which served to bind together the roof to the entire 
mass of the wall, are a foot and a half square; and those which w^re 
used for arches, are quadrilateral, and are a foot and a lialf long, 
and half a foot broad. All the ancient bricks are much finer in the 
grain, and are easily distinguished from those of the present day. 

The stones which were employed in the buildings of ancient Roi»e^ 
are the following: tufi&, which Yitruvius calls lapides rubri; peperino* 
or lapis albanus; travertine, or lapis tiburtinus; silex, and pumice* 
stone. The first four are found in the foundations and outer 
facings of the buildings, as well as in the internal conduction of 
the walls and vaults; the silex was only employed in the pave^ 
roent of the streets, and the interior masses of the wall; the pumice- 
stone was particularly used in vaults from its lightness. Tuft; m 
found in every part of the country round Rome; and the ancient 
quarries, alluded to by Strabo, may be seen near the Anio^ at Cer- 
veretta^ five miles beyond the Porta Maggiore, to the left^f tho Yi« 



Digitized by 



Google 



On the BuiUing Maieriak ustd by the Remans. 87 

CelliUiiit. It is a votcgnic production, of a colour more or less red, 
aad of no great solidity, as it is easily decomposed by ex]>osare to 
the atmosphere. The foundations of the buildings on the Palatine 
Hul, are of this stone, and the temple of Fortuna Virilis, and Ae 
aqueduct of Claudius, are also built of it In this case, they either 
rough-cast the outer part of the wall, or cut it in suffictentlj lar^ 
pieces to resist the action of the air; the first method is observed m 
the above mentioned temple, and the other is found in the aqueduct 
of Claudius. Tuffa was employed also in Rome and its neighbour- 
Hood, for &at sort of building, which, from its form, was called re- 
ticulated. This commenced on the decline of the republic, and 
ceased i^xwt the time of Caracalla. The vicinity of Naples abounds 
also with this stone, and, indeed, the city is almost entirely built of 
it. The grotto of Posillipo passes throu^ a mountain of this sort, 
and the perfcNratioas in the neighbourhood of Cumse, Bai», &c., which 
are supposed to have been the abodes of the Curamelii mentioned by 
Homer, are dug in the same volcanic matter. 

Lapis ^banu8^ Peperino, also a volcanic production, derived its 
name fmm Mount Albanus, and its quarries are seen at present in 
the neighbourhood of Marino; its greenish grayish colour, and the 
resemblance it bears to pounded pepper, has given rise to the vulgar 
name of Peperino. This stone, as well as that called Ijiqna Oabinus, 
resisits the action of fire, and, on that account, Nero, according to 
Tacitus, ksu^ a decree, after the burning of Rome, that all the 
houses should be built of one or other of these stones. The peperino 
is iQore solid than iiffa, and is less influenced bj atmospheric 
changes, though it also suffers. The walls of Servios, at Rome, 
were built of it, as may be still observed under the temple of Victory, 
on the declivity of the Quirinal, where there are still some remains. 
It has also been employed in the erection of the enclosure of the fo- 
mm of Nerva, the temple of Antoninus, and Faustina, &c. The 
Zopis Crobinua very much resembles peperino, and is found at Galni, 
about twelve miles from Rome. Its colour is the same; but it is 
much harder and more porous; the ancients employed it more par- 
ticularly for millstones. 

TRavertino,a name corrupted from Lapis Tibartinus, was brought 
from the neighbourhood of Tibuty Tivoli ; and even now you see the 
ancient excavations between the ^qitss Albulx and Pirns Lucanus^ 
to the right of the road. It is a calcareous concretion, formed by 
sulphureous waters, and those of the Anio ; it is extremely porous, 
resists the action of the atmosphere, and hardens in proportion as it 
is exposed; fire, however, decomposes and calcines it. The amphi- 
tlieatre of Flavius, the sepulchre of Metella, and many other monu- 
ments on the Appian Way, are of this stone. Its colour is originally 
white, but, from long exposure, it acquires a yellowish hue, which 
adds much to the beauty of the buildings. The Romans cut it in large 
quadrilateral masses, and employed it without cement for their edi- 
fices. The temples and walls of Pass turn are of the same material, 
and the quarries where the cycloplc masses were excavated, are seen 
without the walls of the city. Some of the stones are twenty-four 
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feet in length. There is a bridge at Benavento, which is observed 
to be of the same structure and same material. SUex is a different 
stone from the one which is known to mineralo^sts under that name; 
it is a basaltic lava, of an iron colour, which, m)m its peculiar hard- 
ness, was employed in walls and the pavement of streets. The 
Quarries are lound on the Appian Way, beyond the sepulchre of 
'ecilia Metella, and in many other places in the vicinity of Rome. 
Pumice-stone,* from its extreme lightness, was reserved tor the erec- 
tion of vaults; and you find it employed in those of the Coloseum, 
and the magnificent cupola of the Pantheon. It was brought from 
the neighbourhood of Vesuvius. 

These are all the common materials which the Romans employed^; 
and before we proceed to notice those ornametal stones, which add- 
ed so nnich beauty to their edifices, we shall attempt to mark the 
different epochs in Roman history, when these materials were used. 
The most ancient Roman buildings are constructed of the lapis al- 
banus, because Alba was the first important conquest which the Ro- 
mans made ; and it is natural to suppose that they would prefer the 
stone which could be most easily procured. This continued to be 
used, not onl^ during the regal government, but almost to the fall 
of the republic. The Career Mamertinum, constructed by Ancus 
Marcius; Cloaca Maxima, the work of the Tarquins, parts of the 
wall of Servius, under the Quirinal; the sepulchre of the Seipios, 
and many other ancient monuments, are built of this stone. When 
Tibur was subdued, A. M. 417, they began to introduce Travertine, 
which was ever afterwards promiscuously used with the lapis alba- 
nus. As it is harder and more compact than peperino, it was parti- 
cularly used for ornaments, arches, and architraves. Thus, the do- 
ne capitals and architrave of the tabularium, the insulated columns 
of the temple of Fortuna Yirilis, and the arch of Dolabella on the 
Mens Coelius, are composed of this stone. As fiir as we can per- 
ceive from the remains of antiquity, square masses of stone were 
used during the kings and the republic. But on its decline, they 
introduced that sort of construction which Vitruvius calls Opus In- 
cerium^ and which must not be confounded with that formed of lai^ 
polygons^ which we see at Cora, Prseneste, and other ancient cities 
of Latium. Vitruvius, indeed, tells us, and we can perceive it from 
the ruins, that this opm incerium consisted of small stones mixed 
with mortar. There is an example of it in Rome, in the temple of 
Romulus, under the Palatine; at Tivoli, in the temple of Vesta ; at 
Preeneste, in the temple of Fortune, and in many other ruins scat- 
tered through the country. On the contrary, the walls of the above 
mentioned places are built of massive polygons of three, four, and 
five feet in length, and without mortar. The opti* incerium is only 
an outward facing of the wall, and is supported behind by a mass 
of every sort of material. 
The opm incertum was soon succeeded by the opus retieulatumy 

• The pumice mentioned above, is, we presume, vesicular lava, not the 
pumice of geologists.— £d. 
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wl)ich ia mentioned by Vltruvitts, as the fashionable arehitecture of 
his age, and which continued to be, more or less, used down to the 
reign of Caracaila. This ri^t|culated construction derived its name 
from its resemblance to net-work, and was formed of stones found 
in the neighbourhood, which were cut into the form of coves. At 
Rome, the stone is tufia; at Prseneste, calcareous limestone^ at 
Tivoii, travertine ; and at Tusculum, a kind of peperino, which the 
Italians called Piatra Thisculam* As this particular sort of con- 
struction could not be used in the angles of houses, thej seem gene- 
rally to have introduced bricks, and sometimes stones of a rectan- 
gular shape. There are several beautiful specimens of this reticulated 
work at Rome; the gardens of Sallust, under the Quirinal, and the 
palace of M^cenas, may be mentioned as worthy of inspection. In 
both these, you see this net-work promiscuously used with^ricks, 
regarding which we shall now make a few observations. 

The ^ms lateritiumf or brick-work, began to come into general 
use in the time of Augustus, and maintained its around to the fall 
of the empire; it was nearly equal in strength to the massive ston^ 
work which was originally employed. There were many changes 
during this long period,, in regard to the form of the bricks, and the 
quantity of cement. In the reign of Augustus, they were generally 
made of a red earth, of a triangular form, and about an inch in thick- 
ness, as may be seen at the gardens of Sallust, at the palace of Map-, 
ceuas, under the Esquiline, and at the palace of Augustus on the 
Palatine. Under Tiberius, the earth was of a deeper red, or yellow- 
ish, as is proved by the prsBtorian camp without tne Porta Pia; and 
in the time of Nero, they mixed the yellow and red bricks in their 
buildings, as the aqueduct near the Porta Maegiore shows. They 
are much smaller than those of Augustus ana Tiberius, and very 
little cement seems to have been placed between them. There are - 
some other remains, in difierent parts of Rome, that seem to be of 
the same age and construction. Of the brick constructions of the 
time of Vespasian and his spns, we have some magnificent speci- 
mens in the amphitheatre of Flavins, the baths of Titus on the Es- 
quiline, and the villa of Domitian. The two former approach nearer 
the construction of Augustus, and the latter resembles the brick- 
work of the palace ot Maecenas. The edifices built in the reigns of 
Trajan, Adrian, and the Antonines, exhibit the same construction, 
and though the baths of Caracaila are evidently deficient in good 
taste and beauty of design, yet the brick-work is nearly equal to that 
of the best times. After this there was a rapid decline in every 
thing connected with architecture, and even the brick-work did not 
maintain its original solidity. They no longer attempted to make 
them equal in size, and they introduced large portions of cement, 
which tended much to weaken the strength of the walls. From Ca- 
racaila to Diocletian, there are few remains, and even of these we 
are unable to fix the exact period when they were erected. 

It is curious to observe, that they now began to be economical in 
the use of bricks, and that they introduced a mixture of tufifa, as is 
evident from the restoration of the tomb of the Scipios, the circus of 
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Caracalla, and the miiis adjacent to the circus. The nmnermid 
churches and ba&ilicos, which were erected by the christians in the 
tborthy fifth, and sixth centuries, such as St. Croce a GerasaleniiBe, 
St Geevanni e Paolcs St. Paplo, St. Pietro m Yincoli, &c., and the 
walls which wrround Rone on the left bank of the Tiber, and which 
are of the a^ of Honorius, exhibit the same poverhr of materials; 
thej have bncks of all sizes, with a great quantity ofcetnent, which 
is of inferior quality to that used .in earlier times. On the fall <rf 
the Roman empire, tliejr even n^lected the selection of proper ma^ 
terials to form their bricks, and even employed those which they 
took from more ancient buildii^s. At last they invented a method 
of cutting.the softer stones, tufta and peperinos, into small rectan- 
gular masses, and discarded entirely tne use of bricks. The Ita- 
lians ctll this Opera SaracinescOj because it was introduced when 
the Saracens occupied Italy. Th6 walls of the Vatican, built by 
Leo lY- in the ninth century, are the first specimens which we have 
of it in Rome. This sort ot construction continued to be used dar- 
iju; the barbarous ages till the fourtoenth century; the castle of 
U^ de Bove, near the sepulchre of Metella, built by pope Boniface 
VIII., is a beautiful specimen of it They sometimes cut marble 
in this rectangular shape, as may be seen in Sorre de* Ckmtij a worik 
of Innoci^t 111. of the thirteenth century. 

To conclude this part of our sulyect, we may remark, that the 
Romans, durins the kings, and the time of the republic,, employed 
in the public edifices, square masses of stone; on the decline of the 
republic^ they introduced opus incertum; under Augustus, opm re- 
tiadatum and lateritiumj were promiscuously used; the opus reticU" 
latum ceased under the Antonines, but the brick-work continued to 
the seventh century, and was succeeded by the opera Saracmesca. 

We must reserve the observations we have to make on ancient 
marbles, granites, porphyries, and alabaster, till another opportunity. 

[Edinburgh Phu. Jourru 



Experiments uMi Bottles sunk into the Sea^ made during a voyage 
from New South Wales. By Mr. Jambs Dunlop, «I a letter to 

Professor Jameson. 

Sir,— Having on my voyage (per ship Portland) fiom New South 
Wales, made the following experiments with bottles, &c. sunk into 
the sea, if you find a description of them to be of service, they are 
at your disposal. 

Experiment l.~April 9, in lat 34° south, and lone. 43° 10' west, 
the ship becalmed off Rio de Juieiro, the boat was lowered down, 
and rowed a short distance from the ship; the deep-sea lead was let 
down 80 fathoms, with the following experiments attached to it, con- 
sisting of a common porter bottle well corked and pitched over, and 
secured by a covering of new canvass, which was also covered witK 
a thick ceat of pitch; also a tin canister with holes pierced in its 
bottom, and open at the top, in which were placed four small tfier- 
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mometer tubes, fitted with mercvry^ all of which would burst wMi s 
less temperature than 10(P of Fahrenheit; also five small glass |[^oibea 
hermettcally sealed bjr the bliw>-pipe, two of which were vacmiai, 
(or as nearTy so as I could make them,) other two were suflfhred to 
coil, previous to their being sealed, and the fifth contained a small 
gibbiile of mercury, to enable me to detect any damp, as an experi- 
ment on the porositjr ^ glass; three glass phials, well corked, and 
firmly secured by leather coTcrhigs, tied round the Hecks, and far- 
ther secured by a coating of sealifijg wax, were also put into the ca- 
nister. After letting them remain ten minutes at the depth of 80 
fothoms, the line was hauled in, and the experiments examined. 
I1ie porter bottle was nearly filled with water, and the cork floating 
inside; the oorering of canvass and pitch was pressed concave into 
the mottdi of the bottle, but the jutch was not cracked orkroken. 
The four thermometers, and also the small glass globes, came up 
unbroken. I examined the one which contained t»e small elobule 
of mercury, and it gave not the slightest indications of dampliaviog 
penetrated through the glass. The three phials came op full ^ 
water: of one of ttem the cork was forced in, and swimming in the 
watery in another, the cork was forced about half an inch into the 
neck; and the cork of the third was not apparently aflfected ^r dis- 
placed in the least degrae, although the phial was hill of water, and 
also several pieces of the sealing wax lying in the bottom, which by 
no means •euld have got into the bottle, but by the cork being driven 
in. The wax on the top of each was broken or cracked in regular 
concentric rings from me centre, and the coverings of leather burst, 
as well that in which the cork was not displaced, as in the others. 
Indeed, the hole hi the leather which covers the phial with the re- 
maining cork, is larger than in the others, in which the cork is driven 
in; which, in all probability, may be accounted for, by considering 
this cork to have been tighter fitted into the phial, and requiring a 
greater force to displace it: there would be a ^eater rush of Bie 
water int^ the phial, and the cork forced again into its neck. I 
think it more than probaUe this has been tl^ case, otherwise the 
bits of sealii^ wax could not have got into the pbki had the cork 
retained it* situation; neitto' could we account fot the bursting of 
the leather and wax which fastened down the cork. 

In preparing for the second set of experiments, I attempted to 
guard i^nst the possibill^ of the corxs being forced in, or the 
pressure of the superincumbent column at all affecting the corks. 
I prepared two (four or five ounce) phials: the corks were dipped in 
strong gum dissolved in ether, and thrust into the mouth of the 
phials; they were allowed to remain in this state for several days to 
dry. The corks were then cut close to the mouth, and covered 
with several thick coats of varnish, and afterwards covered wi^ 
leather firmly tied round the neck, which was also covered or soaked 
in vami^ and suffered to dry; and for farther security, the heads 
and necks of the phials were immersed in tNrass caps, filled with 
melted sealing wax, to prevent the possibility of pressure upon the 
corks. I also prepared a small phial, by simply thrusting in the cork 
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as tight as poisible, and cutting it close to the mottth, and afterwards 
eoveriog the mouth and neck of the phial one-fourth of an inch thick 
with black sealing wax. On ^e 15tk May, in lat. 5° north, and 
lone. 26^ west (the ship becalmed,) these three phials were wrapped 
in old canvass, and, together with the thermometers and ^ass gleJbes 
used in the former experiments, were all put into a tin case, open at 
1^ top, and fastened to the line just above the lead: a porter bottle, 
fitted up as fortherlj, was also attached to the line. The boat was 
rowed a short distance from the ship, and the lead let down ISO 
fathoms, and allowed to remain about eight or ten minutes at that 
depth before we commenced haulins in the Hne. On examining the 
experimrats, the two (five ounce) phials, which ¥^re secured by the 
brass caps, were broken or crushed to powder, with the exception of 
ihe Mm, part of the bottom, and the neck, which was protected- by 
the brass caps. The other small phial, which was much stronger in 
the glass, and only secured by the cork, covered onei-fourth of an 
inch thick with sealing wax, was not broken or injur^ in the least, 
tboueh a very minute quantity of water had found its way into the 
phial, probauy through the wax and cork, and I have no doubt, had 
the phial been allowed to remain sufficient time at that depth, that 
it wou)d have filled with water, probably without breaking the wax, 
or forcing in the cork. Neither the thermometers nor the small 
glass globes were broken, nor could I perceive the slightest appear- 
ance of damp in the small globe which contained the globule of mer- 
cury, to indicate porosity in the glass. The porter bottle came up 
full of water as formerly. 

.The porter bottle in this, and also in the other experiment, was 
prepared by captain Mood, commander of the Portland, who assisted 
and gave every fiicility for making experiments, when the weather 
and circumstances would permit. 

My object with the thermometer, was to ascertain whether an in- 
crease of temperature took place at a considerable depth in the ocean; 
and not being provided witn a self-registering thermometer, ^e only 
resource I had was to make several about three inches long, and by 
immersing the bulbs in water heated to a known temperature, the 
superfluous mercury was forced out, and the moment it be^n to 
subside, the tube was sealed by the blow-pipe. T'he one which in- 
dicated the lowest temperature, required about 73^ or 74^ of Kskh- 
ren|ieit to raise the mercury to the top of the stem; but experiment 
proved the unsatisfactory results I might have expected, as it re- 
quired a temperature above 80° to burst the slender bulb. The ex- 
periments of captain Sabine and others, prove the temperature of the 
ocean to decrease at considerable depths below the surface. 

I think it can hardly fail to convince any one who makes the experi- 
ment of sinking bottles in the sea, and assists personally at the 
hauling in of the line, that the great force necessary to haul it in 
must be occasioned by the pressure of the superincumbent column 
of water. And I have no doubt that the same experiment may be 
performed, and powerful effects produced, on a bottle well corked 
and secured, being placed in a cast-iron cylinder filled with water, 
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iind the^bree (gjj^ed by^a hydrostatic press^onliit, top of a solid pis- 
ton (which mast be well fitted into asmaliercjrltnder fixed on the top 
of the larger one,) the piston pressing upon the surface of the water 
in the small cylinder. And many interesting experiments might be 
performed in the lecture room, by substituting a very strong cylin- 
der of glass, having its ends ground parallel, and fitted into brass 
caps accurately ground to fit the outside of the ends of the cylinders, 
and the bottom of the caps lineNt with leather, to prevent the pres- 
sure of the screws, necessary to connect the caps and keep them 
water-tight, from chipping the glass. To one of the brass caps must 
be fixed a well bored cvhnder, for the solid piston to slide in, &c. 
Sea water m^t be used in the cylinder, with a thermometer to show 
what capacity water may have to retain its caloric when under a 
hij^ pressure. Such experiments would be interesting te^ compare 
with experiments which have been made on the temperature of the 
sea at great depths; and also the specific gravity of the water in the 
cylinder ascertained before and after the experiment, which would 
probably tiirow light on the subject of increased specific 'gravity of 
water drawn from great depths, and also whether the effiscts of pres- 
sure on water, are permanent, and owing to the imperfect elasticity 
of water. I am, &c. James Duni^ob. 

dugust ^5thy 1827. [/&. 



ObseroiUions on the Cow4ree of the Caraccas. By Mr. David Lock- 
hart, Curator of the Botanical Garden in Trinidad. 

I HAVE just returned from an excursion to Caraccas, where I col- 
lected the juice of the cow-tree, (Palo de Vaca,) and I have now the 
{pleasure or sending you a phial of the milk, together with a few 
eaves, and a portion of the root of the tree. The Pala de Vaea^ is 
a tree of large dimensions. The one that I procured the juice from, 
had a trOttk 7 feet in diameter, and it was 100 feet from the root to 
the first branch. The milk was obtained by making a spiral inci- 
sion into the bark. Caraud, the place where I met with the tree, is 
about fifty miles east of La Gruayra, and at an elevation of from 1000 
to ISOO ^et above the level of tne sea. It is likewise found between 
Cape Codera and Barcelona. The milk is used by the inhabitants 
wherever it is' known. I drank a pint of it, without experiencing 
the least inconvenience. In taste and consistence, it much resembles 
sweet cream, and possesses an agreeable smell. I was so fortunate 
as to procure some young trees and roots of the Pdo de Vaca, which 
I will endeavour to increase, and, if I prove successful, you may ex- 
pect to have a plant. I am sorry that I was not able to collect any 
specimens worth sending during my visit to Caraccas, ray stay be- 
ing limited to eight days, six of which were spent in procuring the 
cow-tree. I, however, picked up a few seeds, which are sown in a 
mixed state at St. Ann's, and which are likely to aiford something 
interesting. I am glad to hear that botany goes on prosporously in 
Europe. I am sorry to say, that, during nine years' residence in this 
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(Murt of tbe world, I haive found verjr few (persons who take an inte- 
rest in the adyancement of acience, the principal ain of the people 
here being to make money in every way they can. For the last 
eighteen months, from close attendance to the garden, I have had 
bnt little time to devote to collecting. 

Note by Mr. Don.'^ had an opportunity of eiaminkig attentively 
the leaves of the Palo de Faeoj and found them to approach very 
dose to those of several South American species of PUus. The 
disposition of the nerves and veins was precisely simlhir, which, to- 
gether with the insertion and consistence of the leaves themselves, 
appear to justify the propriety of the place assigned to the Pa2o de 
Fiaeoj by M. Kunth, who has arranged it in the family of Urticm^ 
under the name of Oaladodendron utiie; but neither he nor myself 
have seen either the flower or fruiti so that as a genus, it rests on 
very insufficient grounds. The tree, however, is evidently, related 
either to Fieus or Brorimum. The juice contained in the phial sent 
to Mr. Lambert, had the appearance of sour cream, and, notwith- 
standing that it had suffered materially from the loi^ voyage, the 
taste was by no means unpalatablci. t^^- 



Notice of a patent for Iron Sheathing for Ship9y obtained by G. S. 

Pattison, Esq. of London. Dated January^ 1829. 

[From the London Regbter of Arts.] 

To devise some means of preventing the rapid corrosion and an- 
nihilation of the copper sheathing of ships, has, of late years, at- 
tracted the attention of our most enlightened chemists. Sir H. Davy 
having discovered that the action of sea water upon copper was of a 
^Ivanic nature, placed small pieces of tin and zinc, in contact with 
Its surface, which had the effect of preventing the oxidation of the 
copper, owing to its being thereby rendered negatively electrical. 
Ships were sheathed on uiis principle, and sent to sea,'but thev 
proved to be such bad sailers, that the scheme was soon abandoned. 
It is true, that the copper was protected. by the zinc, from the cor- 
roding effects of the sea water, but in thus getting rid of one enemy, 
it introduced a greater, in those crustaceous animals, the barnacles, 
which made the eood ships, lightning and Swiftsure, (as Jack would 
say) move througn the water like the stumps of trees. 

In copper sheathing that is unprotected, the loose state of the par- 
ticles of the oxidated surface, eitner prevent the shell ish from stick- 
ing fast, or the oxide mav operate as an active poiaionand keep them 
off We have observed the copper of a ship's bottom to be quite clean 
after a voyage, while the heads of the cast metal nails, have had a 
barnacle stuck upon each of them, as if they had been placed there 
by art, as ornamental white studs upon a ^reen ground. These 
nails being in fact an alloy of copper ^ made witli tin and zinc^ the ad- 
hesion of the barnacles is accounted for. On the contrary, when 
nails made of pure copper are used, we have observed that the bar- 
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nacles show a deciiied aversion* to them. Had sir H. Da:?j observed 
this fact, instead of oarselves, he would immediatelj have decided 
upon the utter inutility <^ the in^nious scientific experiments that 
have heen made und^ his tiirections. 

Founded upon the same theory of the galvanic intuence, it has 
been reported, that a truly important discovery has been made; 
namely, that iron will not corroae, when << protected,^' in a similar 
manner to the copper, by zinc, and that a ship sheathed with iron 
and little bits of zinc, had been at sea for two years, returning home 
with a clean, and even bright surface. The discoverer is an Ame- 
rican, who has oommunicated it to professor Pattison, and the con- 
sequence is a patent for these kinntoms, the dpecificfttion of which 
we have perused, and annex its substance. 

The proposed improvement consists in substituting sheets of iron 
with plates of zinc, attached thereto by rivetting or soldering, for 
the copper usually employed. The iron plates may be of the usual 
dimensions of the copper-plates, and for each area of 100 inches in 
the iron, a plate of zinc, of from | to | inch thick, equal to 5 inches 
in area, is attached to the lower extremity of the sheet, so that in 
sheathing the vessel from the upper part downwards, each succeed- 
ing sheet of iron shall be in contact, b^ lapping over, with the zinc 
plate of the sheet, immediately above it. Flates of zinc must also 
be attached to the inside of the sheet of iron, bearing a proportion 
in area to those on the outside, of 3 to 5. The spikes and bolts by 
which the sheathing; is fastened to the vessel, are each to be furnished 
with a disc, or washer of zinc, fitting closely to the head, and it is 
recommended that they be driven wett home^ to ensure perfect me- 
tallic contact. The nails employed are to be made concave under 
the head, and the cavity is to oe filled with melted zinc. The pro- 
portion of 5 square inches of zinc to 100 of iron, is not insisted on; 
any greater proportion will be equally effectual, and the zinc may 
be alloyed with cop{)er, tin, or lead, in the proportion of from 3 to 
10 per cent By this mode of sheathing vessels, it is asserted that 
the corrosion or oxidation of the metal will be nearly, if not effectu- 
ally, prevented. 

Remarks by the Editor. — ^The American alluded to in the fore- 
going notice, IS Dr. J. Revere, formerly of Baltimore, but now of the 
city of New York. This gentleman nas been long and arduously 
engaged in a series of experiments, which have resulted in a com- 
plete conviction that perfect success will attend his mode of protec- 
tion. The papers of Dr. Revere have been for some months deposited 
in the United States Patent Office, and all the req[uirement8 of the 
law have been complied with on his part, but the issuing of his pa- 
tent has been delayed at his own request, to enable him to give the 
utmost precision to his specification. In the meantime, we presume 
that he has, by an agent, secured his right in England, under a con- 
viction that it would be endangered by delay, as the laws of that 
country do not require that the patentee should be the inventor, and 
it has frequently happened that our citizens who have sent to Eng- 
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land to secure their patents, have found that some eonfiimiiQlfnendf 
or active speculator, has been more on the alert than themselves. 

We shall publish Dr. Revere's specification as soon as his patent 
is completed, and sincerel;^ hope that his success may be such as 
amfi^y to reward him for his indefatigaMe labours, and give to com* 
merce and the arts, an improvement of inestimable value. 



Memoir of the l^e ofJo9tph Fraunhofkr, and ofki$ great inwove- 
tnents in the Lenses for Jlchromatie Teiescopes. 

Of all ^the losses which science is occasionally called to sustain, 
there is none which she so deeply deplores as that of an original and 
inventive genius, cut off in the maturity of intellect, and in the blaze 
of reputation. There is an epoch in the career of a man of genuine 
talent, when he embellishes and extends every subject over which 
he throws the mantle of his genius. Imbued with the spirit of ori- 
ginal research, and familiar with the processes of invention and dis- 
covery, his mind teems with new ideas, which spring up around him 
in rapid and profuse succession. Inventions incompleted^ ideas 
undeveloped, and speculations immatured, amuse and occupy the 
intervals of elaborate inquiry, and he often sees before him, m dim 
array, a long train of discoveries which time and health alone are 
necessary to realize. The blight of early genius that has put fyrth 
its buds of promise, or the stroke which severs from us the hoary 
sage w^en he has ceased to instruct and adorn his generation, are 
events which are felt with a moderated grief, and throughout a nar- 
row tinge of 8ym{)athy; but the blow which strikes down the man 
of genius in his prime, and in the very heart of his gigantic concep- 
tions, is felt with all the bitterness of sorrow, and is propagated far 
beyond the circle on which it falls. When a pillar is torn from the 
temple of science, it must needs convulse the whole of its fabric, 
and draw the voice of sorrow from its inmost recesses. To those 
who have not studied the writings, or used the instruments, of the 
illustrious subject of this memoir, these observations may seem ex- 
travagant and inapplicable; but there is not a philosopher in Europe 
who will not acknowledge their truth, as well as their application; 
and there is not a practical astronomer within its widest boundaries, 
that has not felt the tide of grief for the loss of Fraunhofer flowing 
within his own circle. 

Joseph Fraunhofer was born at Straubing, in Bavaria, on the 6th 
of March, 1787. His occupations in the workshop of his father, pre- 
vented him from giving a regular attendance at the public schools. 
At the early age of eleven, he was deprived of both his parents, and 
the person to whose charge he was entrusted, destined him for the 
profession of a turner; but his weak frame being ill suited to such 
an occupation, he was apprenticed to M. Weichselbei^er, manufac- 
turer and polisher of glass, at Municli. Being too poor to pay any 
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thing to his master, he was taken on the condition that he should 
work for him six years without any wages. 

At Munich, Fraunhofer frequented the Sunday school, but as his 
attendance was irregular, it was a long time before he learned to 
write or to count. In 1301, in the second year of his apprenticeship, 
an accidental circumstance gave a new turn to his fortune. Two 
bouses having tumbled down suddenly, Fraunhofer, who lived in 
one of them, was buried under its ruins^ but while others perished, 
he fortunately occupied a position to which it was considered prac- 
ticable to open a passage. While this excavation was going on, the 
king, Maximilian, often camo to the spot, to encourage the workmen 
and the young prisoner; and it was not till after a labour of four 
hours that they were able to extricate him from his perilous situation* 
His majesty gave directions that his wounds should be carefully at- 
tended to, and as soon as he had recovered, he was sent for to the 
palace to give an account of the peculiarities of his situation during 
the accident, and of the feelings with which, he was actuated. On 
this occasion, his sovereign presented him with eighteen ducats, and 
promised to befriend him in case of need. 

Mr. Counsellor Utzschneider, afterwards his partner in the great 
optical establishment at Benedictbauern, took him also under his 
protection, and occasionally saw him. Fraunhofer, full of joy, 
showed him the king's present, and communicated to him his plans, 
and the way in which he proposed to spend the money. He ordered 
a machine to be made for polishin]^ glass, and he employed himself 
on Sundays in grinding and finishing optical lenses. He was, how- 
ever, often baffled in his schemes, as he had no theoretical and 
mathematical knowledge. In this situation M. Utzschneider gave 
him the mathematical treatises of Kiemm and Tenger, and pointed 
out to him several books on optics. Fraunhofer soon saw, that, 
without some knowledge of pure mathematics, it was difficult to 
make great progress in optics, and he therefore made them one of 
the branches of his studies. 

When his master saw him occupied with books, he prohibited him 
from usin^ them, and other persons whom he consulted, did not en- 
courage him to undertake the study of mathematics and optics with- 
out assistance, and at a time when he was scarcely able to write. 
These obstructions, however, served only to redouble the efforts of 
our author; and though he had no window in his sleeping chamber, 
and was prohibited from using a light, yet he acauired a consider- 
able knowledge of mathematics and optics, and endeavoured to apply 
them to his own schemes. 

In order to obtain more leisure, he employed the remainder of the 
royal present in buying up the last six months of his apprenticeship; 
and that he might gain some money for his optical experiments, he 
engraved visiting cards, without ever having been taught the. art of 
engraving. Unfortunately, however, the war which then desolated 
Europe, put an end to the sale of his cards, and left him in greater 
exigencies than before. 

Notwithstanding the kind assurances of protection which the king 
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had given him, Fraunhofer had not courage to request it, and he 
was, therefore, compelled to devote himself to the erinding and ^o^ 
lishing of classes, still continuing to devote his Sunuajs to the stoojr 
of the mathematics. 

Mr. Utzschneider was at this time seldom at Monich, and coald 
do nothing for our young artist; but he recommended him to a pro- 
^sor of tne name of Schiegg, well versed in mathematics and sata- 
ral philosophy, who paid frequent visits to Fraunhofer. 

About this time was formed the celebtiited establishment at Bene* 
dictbauern, near Munich, by MM. Reichenbach, Utzschneider, aii4 
Leibherr, and in August, 1804, they began the manufacture of opti- 
cal and mathematical instruments, which were divided by the new 
machine of Reichenbach and Leibherr. The whole of the apparatus 
was made there, excepting the lenses, for they could not procnre 
good crown and flint glass, and wanted also a skilful optician. With 
this great defect, the establishment would certainly have fiiHed, 
unless they had endeavoured to supply it. 

Mr. Utzschneider now undertook a journey to make inquiry re- 
specting crown and flint glass, and respecting a skilful working 
optician I but, after all his labours, he was convinced that the new 
establishment had no alternative bnt to form an optician withio its 
own bosom. Through captain Grouner, of Berne, he had heard of 
the labours of Louis M. Guinand, an optician at Brenetz, in Neucha- 
tel, and having received from him some specimens of bis flint glass, 
he was so pleased with them that he paid a visit to Brenetz, and 
engaged Guinand to accompany him to Munich. As soon as he ar- 
rived there, which was in 1805, M. Utzschneider constructed far- 
naces for carrying on the experiments upon a well omintzed plao. 
The first attempt created much expense, on account ofthe repeated 
experiments which it required, b»t it nevertheless furnished several 
good pieces of both kinds of glass. The optician, Riggl, polished tlie 
brst lenses in 1806 and 1807. At this period Fraunhofer found 
himself in a very critical situation. Professor Schiegg alwajrs en- 
couraged him to go to M. Utzschneider, but Fraunhofer was long in 
resolving to do this, believing that the latter had forgotten him, and 
knowing that he was well satisfied with his own optician. 

M. Utzschneider received Fraunhofer in a very friendly manner, 
and alter a short conversation, it was agreed that he should also be- 
come an optician in the establishment. Fraunlmfer was then en^ 
plojed to calculate and polish lenses of considerable dinenatons, 
which came from the furnaces of Benedictbaoern. These lensea 
were destined for the instruments of the observatory of Bnda. It 
was afterwards agreed to transfer all the optical part of the esta- 
blishment to Benedictbauern, and to giye the complete direction of 
it to Fraunhofer. Our philosopher had already studied catoptrics^ 
and had even written a memoir on the aberration which takes place 
without the axis in reflecting telescopes. He showed that hyper- 
bolic mirrors are preferable to parabolic ones, and he also commu- 
nicated the invention of a machine for polishing hyperbolic surfitKces* 
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He iiew, howevery resolved to give up this branch of the subject, as 
his time vras fullj occupied in the preparation of lenses. 

On« of the most difficult problems in practical optics, is, to give 
to spherical surfaces the last polish' with that degree of exactness 
Mrh^icfa theorj requires, because this final operation destroys in part 
that form which had been previously given to the surfaces. M. 
Fraunhofer succeeded in remedying this evil by a niachine which 
not isnly did not injure the fine surface obtained by grinding, but 
wiiich actoally corrected the irregularities committed in the first 
operation. It has also the advantage of making the result indepen- 
-deot of the skill of the workman. 

^ In ezasunifig the glass which he used in reference to the undula- 
tioBS and stria which it contains, he found that, in the flint glass 
BUtnufactured at Benedictbauern, there was often not a single piece 
free of those irregularities which disperse and refract the li^ht falsely. 
Pieces of the same melting had not even the same refracting power, 
and this was, peiiiap^s, more commcm in the Enslish and French flint 

f^lass* After obtaining these results, Fraunhofer reconstructed the 
urnaces, procured the necessary instruments, and took the direction 
<^alJ the meltings. 

He had learned from ezperieneef that flint glass could be made so 
that a piece at Uie bottom of the pot had exactly the same refractive 
power as a piece from the top; but his success was of short duration, 
ibr ike sacceeding meltings showed that this was merely accidental. 
UndauKl^, however, by failure, he recommenced his experiments, 
in which he always melted four quintals at once, and after long and 
«evem Udboars, he discovered the numerous causes which occasioned 
his want of success. 

As the English crown glass bad many undulations and impurities, 
Fraunhofer resolved to aianufacture it also. Difficulties of a new 
kind here presented -themselves, so that he did not partly succeed 
tiU after a whole year's labour. He found, also, that with whatever 
degree of acooracy be followed the theory in the construction #f 
a<womatie object'-glasses, his expectations were never realised. On 
tiie one hand, he was convinced that it was wrong to neglect cer- 
im i]piantities, such as the thickness of the lens and me higher 
BO>«irers of the apertni^s, merely to obtain commodious formulae^ and 
#B the odier hand, there jvas no exact method for determining the 
exponents of re&aclion and dispersion, in the glass used for achro- 
matic ol^e^-^asses. The first of these inconveniences he avoided 
by a new meSiod,tn which he neglected no quantity upon which the 
fequired degree of exactness depended* Hitherto, achromatic ob- 
jectrglassoi had only been calculated for rays proceeding from a 
'point in theasis of the leas, but Fraunhofer considered the devia- 
tieoafmm aH points situated wifheut the axis, and this is always a 
minimmm in his object-glasses. In this consists principally the dif- 
ffffence between his glasses and those made in Eo|;land. 

The difficulty hitherto experienced in determining the refractive 

. «id dis^rsive fwween of bodies, arises chiefly from the circumstance 

that the spectrum has no definite termination, and that the passage 
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from one colour to Another, was so gradual and indistinttly marked, 
tiiat in large spectra the angles could not be measured with a 
greater accuracy than from ten to fifteen minutes* In order to 
avoid this inconvenience, Fraunhofer succeeded, by a very ingenious 
contrivance, in obtaining homogeneous light of each colour in the 
spectrum. In tliese experiments, he discovered in the orange com- 
partment of the spectrum, produced by the light of the tire, a bright 
fine, which he afterwards found to exist in all spectra, and by means 
of which he was enabled to determine the refractive powers of the 
bodies which produced them. 

By using prisms entirely exempt from veins,—- by carefully ex- 
cludins all extraneous lignt, and even stopping those rays which 
formed the coloured spaces that he wished to examine, he discovered 
that the spectrum was intersected by a great number of black lines 
parallel to one another, and perpendicular to its length.* In the 
spectra formed by all solid and fluid bodies, he not only discovered 
the same lines, (of which he has reckoned five hundred and ninety 
in all,) but he found that they had fixed positions, and that the .dis- 
tances between them in different spectra, afforded precise measures 
of the action of the prism on the rays which formed the correspond- 
ing coloured spaces. The valuable memoir in which these discove- 
ries are consigned, was published in the fifth volume of the Memoirs 
of the Academy ofJMtmich, for 1814 and 1815, and also in. a sepa- 
rate pamphlet entitled Bestimmung dee BrechungSf und Fhrbenzer- 
streuungSf Vermogens verschiedener G/asurf en. . The writer of this 
notice had the satisfaction of first translating this memoir ioto Eng- 
glish, and of publishing an abstract of its results in the article 6^ 
tiee^ in the Edinburgh Encyclopaedia. 

About this time, in 1817, Fraunhofer was elected a member of 
the Academy of Bavaria, of which he was an active supporter. 

On speculating on the cause of the dark lines of the spectrum, our 
author was led to consider them as arising from the interference of 
the rays, and he was induced to make a complete series of experi- 
ments on the inflexion of light. These experiments he published in 
. the eighth volume of the Memoirs of the Academy of Munich^ under 
the tiue of Neue Modejikalion des Liehtes durch gegenseUige Ein- 
wirhmg tmd Beugung der Strahlen und gesetze dersdberu In these 
experiments, of which, we have given a .full account in the article 
Optics, in the Edinburgh Encyclopaedia, Fraunhofer employed a 
heliostate for giving a fixed direction to the solar ray, and he ex- 
amined all the phenomena through a telescope mounted upon a large 
theodolite, by means of which he measured the deviation of the in- 
flected light The object-gliass was twenty lines in diameter; its 
focal l^ncth was 16.9 inches, and its masnifying power from SO to 
110. The heliostate was placed thirty-^ight feet seven and a half 
inches, French measure, from the centre of the theodolite. The 
diameters of the apertures were measured by a micrometer micro- 

* About twenty years tigo, lines were discovered in the spectram, by Dr. 
Wolkston. See Phil. Trm$. 1802. 
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•cope, which showed distiDctl j the two hundred tlunisoMUh part of 
an tnc^ and sometimes even half that quantity. All the phenomena 
which he thas observed and measured, he considered to be perfeotlj 
explicable on the undulating system, with certain modifications; and 
upon these principles he afterwards constructed a general analytical 
formula, to express these new laws of light. From this ibrmula, it 
followed that these phenomena would be modified in .a manner not 
only singular, but apparently extremely complicated, if a number of 
parallellines could be made so fine, that eight thousand of them 
were contained in one inch. After another set of experiments, he 
invented a machine, by means of which he could construct these 
systems of lines with that accuracy which the theory required. The 
details of thes^ experiments were read before the Academy of Mu- 
nich, on the 14th June, 18£3, and will be found in this and the sub- 
sequent number of this (Brewster's) Journal. 

M. Fraunhofer, likewise, applied himself to the study of various 
atmospheric phenomena, such as halos, parhelia, &c., which he pub- 
lished in professor Shumacher's Astronomuche Abhandlungen^ and 
of which we have given a notice in the last number of this Journal^ 
p. 348* (See Brewster's Journal, No. 12.) 

Such is a brief sketch of the scientific researches of Fraunhofer, 
but, valuable thoush they be, they are in no respect to be compart 
with his practical labours as an optician. His minor inventions are 
IL new Jaeliometer, a repeating wire J^icrometerj and an improved 
annular Micrometer, The principal instruments which he has made, 
are the great parallactic telescope, constructed for the observatory 
of Dorpat, and of which we have given a full description and a draw- 
.iiig, in No. iv. p. 306, of this JoumaL The prime cost of this in- 
(struinent was ^950. Its aperture is mne inches, and its focal length 
134 feet. His next great work was another achromatic telescope, 
ordered by the king of Bavaria, and which has an object-glass twelve 
inches in diameter, and eight feet in focal length, but it is not yet 
completed. Although engaged in works of such magnitude, Fraun- 
hofer was at the same time carrying on others on a less scale, though 
not of less^ importance to science. The Astronomical Institution of 
Edinbui^h, in the year 1825, ordered from him a very large and 
complete transit instrument, with a telescope eight feet and a half 
« in focal length, and six inches aperture. Upon the receipt of this 
order, he constructed three object-glasses of these dimensions, one 
for the Royal Observatory of Edinburgh, another for a heliometer for 
M. Bessel, and a third as a spare one in case M. Bessel's object- 
glass should meet with any accident in the bisection; and, fortu- 
nately for science, these object-glasses are all completed. 

In the year 1820, when M.Reichenbach left the copartnery, MM. 
Utzschneider and. Fraunhofer entered into a new contract for con- 
tinuing their optical establishment. The former presented to Fraun- 
hofer a share in the concern, equal to about 24,000 francs, so that, 
from having- several other sources of income, he was now comfort- 
able and independent. Inspired by his success and good fortune, 
all the activity of his mind was called forth, and he took the esta- 
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Utthniietit entirely under his direction. Sinbe 1817, it had been 
trtniferred to Munich, and the business had increased to sach a de- 
gree, that,^v workmen are at present employed. 

In 1^23, m% Fraunhofer was appointed keeper of iiie p^ijsicai 
cabinet of the academy of Manicfa^ a- situation to which « pension 
was attached^ hi 18S4, after the public exhibition of the great 
teiesoope of Dorpat^ tlie king of Bavaria honoured him wi<^ the rank 
^ a chevalier of the order of Givil Merit. He was also elected a 
member of several foreign societies, among which we may mention 
the Society of Arts in our own city. The university of Eriangen 
1^80 conferr^ upcm him the title of Doctor in Philosophy. 

Thus honoured and respected both at home and abroad, Fraun- 
hofer was enjoying ail the happiness which character and reputation 
and a moderate independence never fail to yield. His mind was 
occupied With great views of scientific ambition, which he coCild not 
have failed to realize^ and such was the perfection to which he had 
brevet bis art^ that he was willing to undertake an achromatic tele- 
scopO) with an object-gla«s eighteen Indies in aperturt^Kud we have 
now before us a letter 4n which he fixes even the price of this stu- 
pendous instruments But he was not destined to accomplish so great 
en undertaking. In October, 1825, he was attacked with a pulmo- 
nary complaint, from which h» never recovered. The injury ^hich 
he sustained by the fall of his house, seems to have left some effects 
beUnd it, «nd for several years he had suffered from glandular ab* 
ecesses. He "was, however, seldom obliged to discontinue his labovrs, 
and there is reason to think that he sufered from exposure to the 
heat of ht# furnaces* His facuities neirar for a moment left hXw^ 
and in his few last days, his mind was occupied with t^e idea fji a 
jowrney to France and Italy, for the recovery of his health. He 
"Wts cut off on the rth June, 18S6, in the fortieth year of his age. 
A few days before ihis event, he had rec^ved from the king of Den- 
mark, the diploma of chevalier of the order of Dannebroga. The 
whole of the city of Munich took a lively interest in his dt^ase, and 
felt the most sincere sorrow for his death. The magistrates of the 
t^ty permitted M> Utzschneider to choose a place for his tomb, and 
he was interred by the side of the rreat mechanician, M. Rdchen- 
bach, who had died a short time before* 

Baviute has ^us lost one of the most distinguished of her suhjeds, 
and centuries may elapse before Munich receives within her walls 
an individual so hi^lj gifted and so universally esteemed. But 
great as her loss is, it is not rendered more poignant by the reflec- 
^on that he lived vnhonoured and unrewarded. His own sovereigo, 
Maximilian ^eph, was his earliest and his latest patron, and by 
the liberality with which he conferred civil honours and pecuniary 
rewards on Joseph Fraunhofer^ he has immortalized his own name, 
and added a new lustre to the Bavarian crown. In ^us noticing 
^e honours which a grateful sovereign <had conferred on the distin* 

faished improver of the achromatic telescope, it is impossible to snb- 
ue the mortifying recollection, that no wreath of British gratitude 
has yet adorned the mvmtor of that noble instrument. England 
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may i¥«U blush when she hewn tiie Mtne of DoHosd _ 
without anj appendage of honour, and without anj awociatkiB o£ 
gratitude. Eves that monumental fame which she used,4i dlspoM^ 
so freely (o the poets whom she starred, has been denied to thst 
benefM^tor of science, and Westminster Abbey has not opened ber 
hallowed recesses to the remains of a man who will ever be deenn^ 
one of the finest geniuses of his age, and who had exaked tlud ge- 
nius by learning and piety of no ordinary kind. 

Thus neglected ana mertlied, it is not a matter of surprise thai 
this branch of science and of art should seek for shelter in a roor« 
liospitable land, and that the pre-eminettee which Bi^land has s» 
long enjoyed in the roanofacture of the aehrematia telescope, sfawild 
be transferred to a foreign country. The loss of Fraunhofer holds 
cmt to us an opportunity of recovering what we have lost, and wa 
earnestly hope that the Royal Society of London, and the Board of 
Longitude, will not allow it to pass. Great Britain has,^ hitherto^ 
• left the sciences and the arts to the care of individaal emterprise, 
and to the patronage of commercial speculation; but now, when aU 
Europe has become our rivals, when e?ery sovereign, like thePtote- 
viies of ol^d, is collecting round Us throne, the wisdom even of foreigK 
state% rs it not time thfU she should start from her lethargy, and en- 
deavour to secure what is yet left? Tho^British minister whoshali first 
establish a system of effectual patronage for our arts and sciences, 
and who shall deliver them from the fatal incubus of o«r patent laws, 
will be regarded as the Colbert of his age, and will secure to htmself 
a more gl^ious renown than he could ever obtain from the highest 
achievements in legislation or in politics. [^Brew9i€r*s Jounu 



On the Means of preserving Birds for Cabinets of Natural Mstortf. 
By Charles WxTEnToif, Esq. 

Abstracted from •* Wanderings in South America." 

(Concluded from page 36.) 

It is now time to introduce the cotton for an artificial body, by 
means rf the little stick, like a knitting needle, and without any 
other aid or substance than that of this little stick and cotton; your 
own genius must produce those swellings and cavities, that just pro- 
portion, that elegance and harmony of the whole, so much admired 
in animated nature, so little attended to in- preserved specimens^ 
After you have introduced the cotton, sew up the orifice you origi- 
nally made in the belly, beginning at the vent, and from time to 
time, till you arrive at the last stitch, keep adding a little cotton^ in 
order that there may be no deficiency there. Lastly, dip your stkk 
into the solution^ and put it down the throat three or four times, ia 
order that every part wlay receive it. Whai the head and neck are 
€lled with cotton, quite to your liking, close the bill as in imture. A 
little bit of bees' wax at the point of it will keep the mandibles in 
their proper places A needle must be stuck in tne lower mandiUe 
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perpendicukrljT. You will shcwtly see the use of it. Bring also the feet 
together by a pin, and then run a thread through the knees, by which 
you may draw them to each other, as near as you judge p^per. No- 
thing now remains^ to be added but the eyes. With your little stick 
make a hollow in the cotton within the orbit, and introduce the glass 
eyes through the orbit Adjust the orbit to them as in nature, and 
that requires no other fastener. 

Your close inspection of the eyes of animals will already have in- 
formed you, that the orbit is capable of receiving a much larger body 
than^hat part of the eye which appears within it when in life^ so that 
were you to proportion your eye to the size the orbit is capable of 
receiving, it would be far too large. Inattention to this has caused 
the eyes of every specimen in the best cabinets of natural history, to 
be out of all proportion # To prevent this, contract the orbit, by 
means of a very small delicate needle and thread, at that part of it 
farth^t from the beak. This may be done with such nicety, that 
the stitch cannot be observed, and thus you have the artificial eye 
in true proportion. 

After this, touch the bill, orbits, feet, and former oil gland, at the 
root of the tail, with the solution, and then you have given to the 
hawk every thing necessary, except attitude, and a proper degree of 
elasticity, two qualities very essential. 

Procure any common ordinary box, fill one end of it^ about three- 
fourths up to the top, with cotton, forming a plane. Make a mode* 
rate hollow in it to receive the bird. Now take the hawk in your 
hands, and, after putting the wings in order, place it in the cotton, 
with its legs in a sitting posture. The head will fall down: never 
mind, get a cork, and run three pins into the end, just like a three- 
legged stool. Place it under the bird's bill, and run the needle, 
which you formerly fixed there, into the head of the cork. This will 
support the bird's head admirably. If you wish to lengthen the neck, 
raise the cork, by putting more cotton under it. If the head is to be 
brought forward, bring the cork nearer to the end of the box. - If it 
requires to be set backwards on the shoulders, move back the cork. 

As in drying, the back part of the neck will shrink more than the 
fore part, and thus throw the beak higher than you wish it to be, 
putting you in mind of a star-gazing horse, prevent this fault by tying 
a thread to the beak, and fastening it to the end of the box with a 
pin or a needle. If you choose to elevate the wings, do so, and sup- 
port them with cotton; and, should you wish to nave them particu- 
larly high, apply a little stick under each wing, and fasten the end 
of them to the side of the box with a little bees' wax. 

If you would have the tail expanded, reverse the order of the fea- 
thers, beginning from the two middle ones. When dry, replace them 
in their true order, and the tail will preserve for ever the expansion 
you have given it. Is the crest to be erect? move the feathei^s in a 
contrary direction to that in which they lie, f6r a day or two, and it 
will never fall down after. 

Place the box any where in your room, out of the influence of the 
sun, wind, and fire; for the specimen must dry very slowly if you 
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wirfi to re*prodcice every feature. On tfiis account the eolotioB of 
corrosive sublimate is uncommon] j serviceable; for at the same time 
that it totally prevents putrefaction, it renders the skin moist and 
flexible for several days. While the bird is drying, take it out, and 
replace it in its position once every day. Then, if you see that any 
part begins to shrink into disproportion, you can easily remedy it. 
The small covert feathers of the vvin^s' are apt to rise a little, be-- 
eause the skin will come in contact with the bone which remains in 
the wing. Pull gehtly the part that rises, with your finger and 
thumb, tor a day or two. Press the feathers down. The sfcia will 
adhere no more to the bone, and they will cease to rise. ^ 

Every now and then touch and re-touch all the different parts of 
the features, in order to render them distinct and visible, correcting 
at the same time any harshness or unnatural risings or sinking^, flat* 
ness or rotundity^ This is putting the last finishing hand to it. 

In three or four days the teet lose their natural elasticity, and the 
' knees begin to stiflen. When you observe this, it is time to give the 
legs any angle you wish, and arrange the toes for a standing posi- 
tion, or curve them to yoiir finger. If you wish to set the bird on a 
branch, you can, in a moment, transfer the bird from your finger to 
it, and from it to your finger at pleasure. 

When the bird is quite dry, poll the thread out of the knees, take 
away the needle, &c. from under the bill, and all is done. In lien of 
being stiff" with wires, the cotton will have given considerable elas* 
ticity to every part of your bird; so that, when perching on your 
finger, if you press it down with the other hand it will rise again* 
You need not tear that your hawk will alter, or its colours fade. The 
alcohol has introduced the sublimate into every part and pore of the 
skin, quite to the roots of the feathers. Its use is twofold. 1st. It 
has totally prevented all tendency to putrefaction; and thus a sound 
skin has attached itself to the roots or the feathers. You may take 
hold of a single one, and from it suspend five times the weight of the 
bird. You may jerk it, it will stilt adhere to the skii), and after re* 
peated trials otten break short. £ndly. As no part of the skin has 
escaped receiving particles of sublimate contained in the alcohol, 
there is not a spot exposed to the depredation of insects; for they 
will never venture to attack any substance which has received cpr* 
rosive sublimate. 

You are aware that corrosive sublimate is the most fatal poison to 
insects that is known. It is an ti- putrescent; so is alcohol; and they 
are both colourless, of course the^ cannot leave a stain behind them. 
The spirit penetrates the pores of the skin with wonderful velocity, 
deposits invisible particles of the sublimate, and flies o£ The sub- 
limate will not injure the skin, and nothing can detach it from the 
parts when the alcohol has left it. All the feathers require to be 
. touched with the solution, in order that they may be preserved from 
the depredation of the moth. The surest way of proceeding is to 
immerse the bird in the solution of corrosive sublimate, and then drj 
it before you begin to dissect it. Furs of animals, immersed in this 
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solatiOD, will retain their pristine brightness and darabilltj in anj 
climate. 

Take the finest curled feather from a lady's head, dip it. in the 
solution, and shake it gently till it be dry; you will fina, that the 
spirit will fly off in a few minutes, not a curl in the feather will be 
injured, and the sublimate will preserve it from the depredation of 
the insect Perhaps it may be satisfactory to add here, that some 
years ago, I did a bird upon this plan in Demarara. It remained 
there two years. It was then conveyed to England, where it stayed 
five months, and returned to Demarara. After being four jears more 
there, it was conveyed back again through the West Indies to Eng- 
land, where it has now been near five years, unfaded and un- 
changed. 

On reflecting that this bird has been twice in the temperate and 
torrid zones, and remiuned some years in the hot and humid climate 
of Demarara, only six degrees from the line, and where almost every 
thing becomes a pr^ to the insect, and that it is still as sound and 
as bright as when it was first done, it will not be thought extrava- 
gant to surmise, that this specimen will retain its pristine form and 
colours for years after the hand that stuffed it has mouldered into 
dust. Little more remains to be added, except that what has been 
penned down with regard to birds, may be applied, in some mea- 
sure, to serpents, insects, and four-footed imimals. 



Account of French Patents. 

French patent^ for Five Year 8^ from 9th ^pril^ 1822. Granted to 
Messrs. Gros and Gessionne, of Paris^for methods of applying 
Lithographic Subjects on BagSy Pouches^ Souvenirs, fyc 

These methods consist in taking any sort of skin whatever, such 
as those of calves and sheep, Morocco, or varnished, as sold in com- 
merce without any other preparation. These skins are cut into 
pieces of a size suited to the object desired to be obtained. On 
every piece, any subject or drawing whatever is painted, lithographed, 
or engraved separately, and left in black, or coloured afterward at 
pleasure. 

For painting the subjects, such as flowers and landscapes, and for 
colouring the lithographs and engravings, mineral and vegetable co- 
lours ground up with oil, essence of turpentine and other essential 
oils, and with water, are employed. A spirit of wine varnish is 
applied afterward, and dried by a moderate fire, or in sunshine. 
The object of this varnish, is, to preserve the painting, to prevent it 
from being rubbed off, and to render it very solid and impermeable. 
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French patent^ for Five Years ^ from 7th June, 1822. Chanted to 
GiLLBs Rene, Manvfacturtr^ Paris^ for the Composition of a 
Substance fit fof Preserving Packing Cloths^ TTireadj Bibandsj as 
well as Cords and Cordage of every kind^from damp or humidity. 

This composition is obtained by melting together over the fire, 
one pound of elastic gum, one pound of bituminous tar, two pounds 
of linseed oil, one pound of fat oil, and half a pound of litharge. 

When the whole is melted, take it off the fire, for fear of accii 
d^nt, and add half a pound of essence (spirits of turpentine.)' 



Patent for improvement and additions, November 6/^, 1823. 

For the addition of new materials to the preceding composition. 

Instead of making the composition as above stated, do it in the 
manner following: — 

First, melt together over the fire, one pound of elastic gum, (In- 
dian rubber,) one pound of bituminous tar, two pounds of linseed 
oil, one pound of iat oil, half a pound of litharge, one pound of salt 
of Saturn, one pound of alum, and one pound of manganese.1 

Take it off the ^re, as before, and add half a pound of essence 
(oil of turpentine.) 



DreniA patent, for Five Year s^ from Siist September j 1822. Granted 
to Michel Schelheimer, of Paris, for the invention of a process 
of Painting tmder Plate- Glass, {sous glace) and Common Glass, 
upplicdbleto optical mirrors. 

The colours in use in this kind of painting, are, mineral silver- 
white, mineral chrome yellow, Prussian blue, soot-black, vegetable 
rose-£oloured carmine, mineral vermilion red, and mineral umber 
earth: all these colours are ground in fat varnish. 

When the subject has been drawn, the painting is begun with the 
tints of light, which are made with white, yellow, carmine, blue, and 
gamboge yellow (gomme guite,) which are transparent colours. 

To represent a butterfly, for example, all the transparent colours 
are applied according to the proper gradations, and we finish with 
Hie darker colours, to bring out the light tints. 

If it be a rose we intend painting, a very light tint is laid on first, 
and the shades are laid on afterward, with darker carmine. 

For all subjects, such as flowers, fruits, birds, butterflies, ara- 
besques, &b. we always begin with the transparent coburs; and 
finish with the suitable dark shades. 

To compose the ^een colours, Prussian blue and chrome yellow 
are mixed toother in quantities, depending on the shade required. 

When it is desirable to throw certain lights into the work, they 
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are scratched out by means of an iron poinij especially in the green 
leaves requiring liigh finishing* 

After the painting is applied, we laj on a course of silver^wbtte^ 
ground with gum and waters 

With respect to plate glass and mirrors, when painting is applied 
upon them, thej are tinned or silvered afterward, as usually done 
for other objects of this kind» ^ 



IVeneh patent^ for Five Years^ from SL7th September^ 1822. Granted 
to M. MicHON, Sen. of Melxm^ {department of ike Seine and 
Mamey)for the invention of methods of making men and wonun^s 
Bate of Plaited Straw^ Tlrngs^ and Whalebone^ witlwut seam* 

These hats are formed of a tissue, the chain of which is of whale'^ 
bone^ made thin by means of a sort of plane, composed of a piece of 
wood S inches long by 2 inches wide, in which a sharp plane-iron is 
lodged. 

The shoot, weft, or filling, is of twigs or of straw. The twigs are 
split according to the form intended to be given to the texture, and 
are prepared m the same manner as the whalebone. As for the 
straw, it is split by means of an ivory or steel knife. 

The hats are made by hand upon wooden forms, and when they 
are terminated, those which are intended for men are dyed black or 
gray, and those for women remain undyed. Women's hats are most 
commonly filled with straw, or with ends of ears, {bouts d'dpis.) 

The same process may be followed fof preparing shakos for the 
^se of soldiers. 



Improvement and addition, 28/A December^ 1822« Or anted to A. De 
Barnardiere, Assignee of Michoh's Patent, 

These improvements consist in introducing, in the preceding mode 
of manufacturing, the method of weaving twigs in flat breadths 
{iclisses) of makmg hats with a shoot of willow plait, or poplar, or 
generally of every sort of green or dry woOd; ana, lastly, of the ap- 
plication of these different tissues to the preparation of shakos, and 
other head dresses, as well for the civil as the military. 

Aa to the preparation of the different raw materials, that is pre- 
cisely the same as in the patent granted to Monsieur Michon* 



French patent, for Mve Years^ from Slst July, 1823. Granted to 
M. BouLLAY, Cutler to the Royal Veterinary School (fA^ort, for 
a Method of Manufacturing Razors, with economy and despatch. 
Annulled by Ordinance of the King, September 16, 1825. 

Proosss* — The razor blades, prepared at one heat, are cut out by 
a fly-press and a matrix; 
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Th^ bftcks of ib» razors are of iron or steel wire» cut of the length 
of the back of the blades, which requires no alteratioQ* The groove 
in which the biade is fitted is made with a couatersink, and one 
heating is afterwards given to the heel. 

By thejjfe means a razor maj be completed in an hour^ will come 
much cheaper than those which are maoe by the usual methods, and 
may be of a cast steel of the best quality. 



IVench patent^ for (m years, from Q4th January, 1818. Qranted to 
Messrs. Miohaud, Labontb & Depuis^ of ParU, for the invention 
(f a maJwd of Plating Copper (cuivre) with PUttina. 

Take 123 grammes (= 1899'6 grains) of fine silver, which yon 
are to prepare for solution by the addition of 490 grammes (= TJor-e 
E. grains) of nitric acid at48^ (=. 1-50 specific gravity, at 55''. F.)t 
introduce them into a matrass, and expose it on a sand-bath over a 
continued fire, till the silver is perfectly dissolved. 

Afterward prepare, in a porcelain capsule, 490 grammes of white 
tartar, and the same quantity of marine salt. When these substances 
have been pulverized together, pour the solution into the capsule, 
and stir the whole with a wooden spatula, till a perfect mixture is 
obtained. This composition is used for preparing the copper in- 
tended to be plated: for this purpose, the copper is first cleaned, and 
this composition is afterwards applied to it to whiten it. This ap- 
plication being made, with the assistance of a flat and very clean 
piece of cork, upon the metal, the latter is afterwards enveloped by 
a leaf of virgin silver, and exposed to the action of a well-closed air- 
furnace. Let it heat to a oegree above cherry red. Apply, by 
means of a burnisher, and rub on the plate without taking it out of 
the furnace, and this will apply the substance on the copper-plate. 
When the whole forms only one body, pass it between laminating 
rollers, to give it the consistency of a solid body. This first opera- 
tidn terminated, the leaf of platina is prepared of the proper size for 
the copper^plate intended to be covered, so as to envelop it, and 
both are cleaned with sand, to remove any grease they may have on 
them, and dried with clean linen, that there may be no moisture re- 
maining. The copper is then enveloped by the platina foilj in the 
same manner as it was before enveloped by the leaf of virgin silver, 
and submitted to the action of the same furnace as before, rubbing 
also in the same way with the burnisher, which applies the platina. 



ENGLISH PATENTS. 

Patent granted to Thomas Revis, Watch-maker, for^tm improved 
method of Lifting Weights. ' Dated July 10, 1828. 
In the specification of thb patent an apparatus is described of the 
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nature of a windlass, that is worked by a leTer moved upwards and 
downwards alternately, and is so contrived as to have its barrel, or 
cylinder, (on which the acting cord or chain is wound up,) turned 
round always in the same direction by that movement 

This apparatus eonsists of the barrel mentioned, sustdned horizon- 
tally on an adequate axle in the usual manner, parallel to which, two 
other axles are supported on the same frame work, having toothed 
wheels at their opposite ends; two of these are fixed to the axles, and 
interlock with each other, while the two others turn loosely on them, 
but interlock with another toothed wheel, that is fixed to the axle ojf 
the barrel at the same side of the frame; close to each of the loose^ 
wheels a ratchet wheel is fixed to the same axles, and four spring 
catches beins fastened, at equal intervals asunder, to the sides of 
each of the loose wheels, in contact with the ratchets, on one of the 
axles being turned, (by raising a lever, fixed to a part of it that pro- 
jects beyond the frame for that purpose,) the ratchet wheel on its 
other end passes by the four catches on the adjoining loose wheel to 
take A more advanced gripe; while the other parallel axle being at the 
same time turned by it in the opposite direction, by means of its fixed 
wheel, its ratchet wheel is thereby moved round against the direction 
of the catches on its loose wheel, which latter consequently becomes 
attached to it, and being thereby made to revolve along with the 
axle, it acts on the toothed wheel of the barrel, and causes it to wind 
up a portion of its cord or chain. 

On the other hand, when the lever is depressed, the ratchet of the 
primary axle presses against the catches of its loose wheel, and causes 
the latter to act on the toothed wheel of the barrel, so as to make it 
revolve in its original course, while the ratchet of the secondary axle 
passes by the catches of its loose wheel, and advances forward pre* 
paratory to the next reversed movement of the lever: by this means 
the barrel continually revolves the same way, while the lever is moved 
up and down; being only subject to a momentary suspension of mo- 
tion, while the direction of the lever is being chanced. 

As for several purposes, it is desirable that weights should be low- 
ered safely by the apparatus, as well as raised; this is effected by a 
common resisting or friction wheel, over which a band passes, attached 
to the main axle, capable of being pressed down forcibly by a lever 
affixed at one extremity; and the primary moving axle being con- 
structed so as to slide a small space laterally, when pressed by a 
third lever, fixed close to it in the frame for that purpose, this opera- 
tion causes its fixed wheel to pass beyond that of the secondary axle, 
and its loose wheel beyond the fixed wheel of the barrel, so that the 
latter, becoming thus disengaged from the other machinery, is only 
restrained by the resisting or friction wheel; which the lever attached 
to its band easily regulates, so as to permit it to recoil, and let its 
cord be drawn off by the descending weight with a duly restricted 
degree of velocity. 

The primary lever is balanced by a weight on an arm, that pro- 
jects from it at the opposite side of the axle, to make its action more 
uniform, particularly m heavy machinery. 
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Obs.-— This apparatus is calculstted for raising weights of a magni- 
tude, to which the common winches on the axles of cranes would not 
be adequate; and in our opinion, the levers (which alone can there- 
fore be applied on such occasions) are made in it to produce a con- 
tinuous motion, equal in all respects to that produced by winches, 
in a very ingenious and eflfectual manner. And wo think that wind- 
lasses made on this principle would be very serviceable in ships, 
when furni^ed with more levers (easily added to the several ends of 
the axles) and with cross bars, to admit several men to operate on 
them simultaneously. -^[JReper/ar;/. 



Patent Chanted to John Hawks, Iron Manufacturer, for an im^ 
provementin the construction of Ships* Cable-Chains, and Hawser 
Chains. Dated July 10, 1828. 

This improvement consists in making the extremities of the links 
of those chains, where they touch each other, considei^bly thicker 
than their sides, so as to render them more durable than common 
links. 

Links of this kind are to be made by forming bars of irpn, or other 
proper metal, with thicker projecting parts at such regular intervals 
from each other, as the size of the intended links demands, either by 
means of rollers, properly constructed, or by swageing, or stamping, 
and then cutting them obliquely in the middle between every second 
pair of projections, bending these pieces round into the form design- 
ed, and after that, weldins their obliquely-cut ends, brought together 
so as to form one of the sides of each link; all which operations are 
to be performed by the usual tools and methods. 

The patentee states, that links of this kind may be made with, or 
without stciys, whichever is preferred; these stays consist of pieces^ 
passing across the shorter diameters of the links from side to side, for 
the use of which a patent was Iprmerly 'obtained, that is probably 
since expired. 

Obs. — We think the mode of forming links for chains, for which 
this patent has been granted, to be a very obvioiis and beneficial im- 
provement, when these are of an oval form; as it is evident, that 
links of this shape must be much more liable to wear at the extremi- 
ties of the longer axle of their ovals, where they rub against each 
other, than in any other part, and that therefore, the making those 
parts of contact thicker than the rest, must cause them to last pro- 
portionably longer, and that chains composed of such links will be 
also stronger and more safe than those of the ordinary construction. 

It also appears to us, that a secondary advantage, not noticed by 
the patentee, will arise from this method of forming the links; pro- 
ceeding from their being necessarily welded at their sides, instead of 
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at one of their ends or smaller bends, as is cnstottiary in making 
common chains^ which alteration, in our opinion, will also make them 
much stronger, since the welded part will be in general the weakest 
part of the link, and the forming this connexion in the side where 
thej are least liable to wear or strain, will produce the eflfect men- 
tioned, as the resistance from the hooked part of the link to be drawn 
straight, would in many cases preserve its connexion to those ad- 
joining, even if the welding had failed, so as to have little or no 
strength. 

The stays mentioned by the patentee, we think, had better be 
omitted in all cases; since they add very nearly a sixth (on a rou|;h 
computation) to the weight of the link (whieh in the cable-chain for 
a man-of-war would amount to a considerable tonnage,) without 
affording any proportional strength; their only effect being to rerist 
the approach of the si4es of the link to ^ch other, that great stnuns 
mi^ht have a tendencj^ to cause, by drawing its ends farther asunder; 
which is prevented, without the sta^, by the insertion of the portions 
of the other links that pass through its cavity^ while at the aame time 
the oval ^ape of the link causes the tendency to this accident to be 
of a very soiall magnitude.—- [/&• 



AMERICAN PATENTS, 

LIST OF AMERICAN PATENTS GRANTED IN APRIL, 1829, 

With Semarks and ExempliJicationSf by the Editor* 
[Concluded from page 58.] 

45. For an inaprovement in tlie mode of Measuring and 
Cutting Boots; Thomas Howe, Worcester, Massachusetts, 
April 18, 

The boots are to be cut by using metal patterns, of which there 
are two, niade in the shape of the common ^< crimping forms'' used 
by boot-makers., These patterns acp graduated, so that by the same 

fuide the largest and the smallest Doot can be cut. To effect this, 
oles are drilled near to, and at equal distances from, each other, 
eictending inwards from the cutting edge of the pattern, of which 
holes there are several rows, which serve to mark the leather for, 
placing the pattern to cut according to the size required. 

A straps properly divided, is used to obtain the measure of the 
foot. 

^^All I claim in my improvement, is, the holes drilled in the 
patterns, by means of which boots of the largest as well as the small- 
est sizes may be cut with one set of patterns." 

** The advantages to be derived from my improvement consist in 
the saving of time, in cutting and fitting the boot to the foot more 
exactly, and with greater certainty, nothing being left to the judg- 
ment, as by the common method | in the fact, that any cobbler may 
cut a boot that will fit, with the same exactness as that cut by the 
most skilful in the art." 
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46. For an improrement in the common Wool Carding Ma^^ 
chine^ in making«an endless or perpetual roll, by means of a 
circular, or transverse doffer; Charles Atwood, Middletown, 
Middlesex county^Connecticut, April IS. 

(See specification.) 

47. For an improvement in the Cylinder Paper Machine; 
Isaac Saunderson, Milton, Norfolk county, Massachusetts, April 
18. 

A geBeral defect in the paper made upon cylinder machines, is, 
the ineq^uality of its strength when tried lengthwise and across. 
This is m consequence of a greater number of fibres running in 
one direction than in the other, and a consequent want of that per- 
fect interlocking which takes place upon mould-made paper. A 
part of the present machine is intended to remove this defect. For 
thi» purpose there is a << horizontal whirl wheels which plays or re- 
volves under the wing cylinder, so called, upon which the paper 
forms, and bj distributing the current and counteracting the con- 
tinuous motion of the pulp rising upon the cylinder, improves the 
quality, and increase^ the strength of the paper, by casting the fibrous 
parts of the pulp in every direction, and at the same time throwing 
the knots and motes on the outward surface of the sheet, (instead of 
depositing in the body of the paper) from which they caa easily be 
removed without injury to the p^er.'* 

The other improvement is << the sheet forming roller; this roller is 
used, and put m the place of the upper water pressing rotter (so 
called) of the cylinder paper machines. The sneet is formed on 
this roller, the circumference of which must be graduated according 
to the dimensions of the sheet required. The additional kinds ot 
paper that can be made on the cylinder paper machine, by means of 
the improvement, or invention, of the sneet forming rotter^ and the 
cotiHteracting horizontal whirl wheels are, press paper, bonnet paper, 
pasteboard, and band-box paper.'' 

There are eight floats on the horizontal whirl wheel, which are 
placed obliquely, the more perfectly to agitate the water. The 
whirl wheel and sheet forming roller constitute the claim. 



48. For an improvement in the mode of manufacturing Seine 
TUrniej and other Small Cordage^ by machinm*y, at one Opera- 
tion, called << Pond's Cotton Twine Machine;" Alsoa Poiid> 
Petersbui^, Virginia, April 01. 

A machine to perform operations so complex, Cannot be under- 
stood excepting by drawings with references: The machine in ques- 
tion appears to be as simple as its various operations will admit; 
and should we learn that, upon trial, it is superior to others intended 
jfor the same purpose, we will heretifter recur to it. 
^ Tliere are other patents for laying and twisting at one operation, 
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Imt the present does not appear to interfere ^th any which we have 
aeM. llie whole machinery, as applied, is claimed. 

49. For an improvement in the Paddle Wheels of Steam 
JBoatSj or wheels applicable to other objects, to prevent what is 
called " back water;" Paul Boynton, Ogdensburg, St. I«awrence 
county, New York, April 21. 

This is a wheel, upon the contrivance of which much thought has 
been spent, as its construction fully manifests. Its intention is 
to preserve a vertical position in the buckets of a paddle wheel. 
Many patents have been procured for this object, and we have be- 
fore taken occasion to express an unfavourable opinion of the whole 
of them; not merely on account of their complexity, but because we 
believe that if the end could be attained without a multiplication of 
moving parts, it would offer but little, if any, advantage beyond the 
ordinary paddle wheel. 

The present plan is certainly not less complex than some of its 
predecessors. To mov6 ten buckets there are not many less than 
200 moving parts, and this certainly would present some objection 
both in point of cost, and in liability to derangement. 

In several of the plans alluded to, one general principle prevails. 
The buckets, or floats, have on each end two pivots, inserted intd 
the rims of eccentric wheels, the rims being of ecjual size, and havi^ 
their centres one as far below the other as the distance between the 
two pivots on one end of a bucket. An arrangement of this kind 
will Keep all the buckets vertical throughout their whole revolution. 
Although the plan before us^differs considerably from this, yet a little 
analysis brings it back to an analogous, if not the same principle. ' 

How far this scheme will obviate back water, we cannot now dis^ 
cuss, but will make a single remark on the subject. Suppose the 
paddle wheel immersed to the centre of the shaft, the last dipping 
and rising buckets would then have no horizontal motion whatever, 
but would offer the same resistance as would a flat board of the 
same size, fixed to the side of the boat with its surface exposed t# 
the water. 



50. For a Cylinder Hemp and Flax Machine; James Y. 
Watson, John Blossom, and Andrew Burnet, Salem, Washing- 
ton county. New York, April 21. 

This machine is intended for breaking hemp and flax, either be- 
Ibre or after being water rotted. Two hollow cylipders, three feet 
long and four or nve feet in diameter, are plaioed to revolve horison- 
tally, one above the other, and in opposite directions. Their peri^ 
pheries are fluted, or reeded, and touch each other within haff an 
inch. Each cylinder is surrounded, for nearly two-thirds of its sur- 
face, with rollers of four inches diameter, very nearly touching each 
other, and approaching the large cylinder within one-fourth of «B 
inch. The rollers are capable of receding by the agency of sfunags, 
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S^ which Ihej are borne up.. Tbese rollers extend from the top of 
e upper cylinder, as nearly as possible to its junction with the lower 
cylinder, which lower cylinder i^ surrounded by small rollers in like 
manner, but upon the opposite side. 

. A feeding apron like that of a carding machine, supplies the upper 
roller, and a receiving table, or apron, below the lower roller, con- 
ducts the material oft after it has passed through the rollers. 

The machinery must be properly geared, and may be turned by 
anysufficient power. 

• The arrangement of the fluted rollers and cylinders, and the steel 
springs by which the rdiers are borne up, form the sub^nce of the' 



51. For a Moveable Cider Mill and Press; Moses B. Bliss,' 
Pittstown, Kennebec county, Maine^ April 21, 
' (Seespedfication.) 



• 52. Fop a machine for Slitting Tenons, Veneers^ S^e.j called 
the '^Vertical Tenoner,'' and intended for shop purposes; Johd: 
M^Clintic^ Chambersburg, Franklin county, Pennsylvania, April 
21. ■ 

' This machine is furnished with a vertical, and also with a circular 
6aw,'either of which maj be put in gear, and used. A carriage run^^ 
ning upon rollers, receives tne piece which is to be tenoned; this 
carriage has a table framed across it, regulated by a i<xU screw, so vd 
to set the piece to be sawed, without the necessity of ganging. For' 
all but very heavy work, the carriage is drawn up by a weight and 
pulley; there is a rag wheel, however, which mav be used when ne- 
cessary. The claim is as followsr *< running rae driving shaft on 
points, also my plan of fly wheel, also the manner of [fixing the] tail 
screw, or table, preventing the necessity of gauging, and producing 
perfect uniformity of tenon, with but little care?' ♦ 

The cases are numerous in which patentees are at a fault to tM> 
Ivhat t» tiaim as new in their machines, especially where ing«Q«tty 
has tortured an instrument into almost every variety of form, for tM 
purpose of obtaining an exclusive right. There are several machines 
for tenoning, for which patents have issued, the essential part» of 
which appear to us similar to that in cjuestion; and there are in bui; 
country ten thousand workmen, who, if required, could make a ma- 
chine equally suitable for this purpose, without having seen either; 
and, after all this had been done, there would be very little of in- 
vention, properly so called, in the whole; but merely a condensation 
df larger machines, and an adaptation of parts of them to the parti- 
cular purpose in view. * 



53^ For a new and useful machine for Planing Floor Planky 
and (3rooving and Tbngueingj and Straightening the edges 
of tkei same^ planing boards, straightening and planing square 
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timber^ &c. fee, called the Cylindrical Planing Machine; Uri 
Emmons, New York, April 25. 

This machinery is confessedly similar to that for which a patent 
issued to William Woodworth, of Hudson, New York, in December 
last, Mr. Emmons claiming to be the true and original inventor; the 
correctness of this claim is in k fair way for investigation before the 
proper tribunal. 

54. For a Machine for Washing Clothes; Stephen Hinds, 
Montrose, Susquehanna county, Pennsylvania, April 25. 

We wish it was universally known that all possible washing BUh 
chines had been long since invented, abandoned, and reinvented, 
until all conceivable permutations upon every imaginable number 
of fluted rollers, dashers, rounds, rubbers, and squeezers, had been 
exhausted. We had rather visit the kitchen on a' washing day, than 
be compelled to describe* ^^ a new and useful machine ror washing 
clothes, churning butter, and other purposes, not heretofore known 
or used.*' Unfortunately, however, the choice is with the patentee, 
and the duty of submission with us. 

Conceive of two gridirons, hinged together at one end, and you 
have the form of the washing pai^ of this machine; but, of course, 
it is made of wood. This frame work is put into a wooden box, 
with a proper dose of soap suds, and the clotnes are placed between 
the two racks. A lever, like a pump handle, is attached by a rod 
to the lower rack, which is to be worked up and down until the 
clothes are completely cleansed. There is no claim, and of this we 
are glad. 

55. For a Hemp and Flax Machine; Thomas Cohoon, Troy, 
New York, April 25. 

There is so much want of clearness in the description of this ma- 
chinery, which the drawings are insufficient to remove, that we can* 
not attempt an analysis until we see the model, which has not yet 
been received at the office. Should it, when it arrives, appear to 
nerit special notice, it shall not be neglected. 



56.^For an improvement in the mode of Manufacturing Salt 
from sea water, or salt springs; Henry J. Tudor, Boston, Mas- 
sachusetts, April 29. 

The mode of procedure for which this patent is taken, is designed 
to facilitate evaporation by solar heat, and seems to be well calcu- 
lated to produce the intended effect It appears to us to be new, 
and is presented in its simple form, without appending to it other 
claims of doubtful novelty, which {patentees so frequently hang as 
dead weights about the necks of their inventions. 

Double inclined planes are to be made, which will appear some- 
thiuff like the roofs of rope walks. They may be covered with hy?< 
draulic cement, &c. or may consist simply of hoards^ 0f from 4 to 
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10 feet in laigA* runDsng from the ridge to the eaves. The sdt 
ivmter is te ran siowly down thesei into proper gutters. In order to 
dtfttribute the water apon them, there is a gutter of wood which sur- 
nnoonts the ridge, and this is to be filled with the salt water. Gun- 
ny bnp, or any suitable kind of cloth, or other materiid, is used ta 
distribute tiie water from the gutters upon th^ inclined planes; one 
edge of a strip of cloth Ijing in the water, and the other, with a 
ravelled ed^ hai^ng over on to tiie inclined planes. The wiUer 
is thus earned over by capillary attraction, and the quantity may be 
mdiiated to the weather, according as evaporation goes on more or 
kss slowly; this is effected by allowing the water in the troughs t» 
stand at afferent distances from the top. In this way brine of the 
same strength may be obtained whenever evaporation goes on, the 
quantity omy being varied according to &e heat and dryness of the 
air. 

57. For a maehine for Sifting Orain^ Ptour^ Ricey FkK> 
seed, and other Seeda, and separating all sorts of materials whieh 
are capable of separation by sifting; John Nichols, Boston, Mas- 
sachusetts^ April 29. 

Three or more wire nieves, the frames of which form quadrangular 
boxes, are placed side by side, over a common box, or trough. A 
horizontal crank shaft, with three or more cranks on it, correspond- 
ing with the number of sieves, carry connecting rods, or pitmen, 
which move the sieves alternately backwards and forwards. This 
cimstitutes the whole of the macMnery, which will undoubtedly 
<merate very well. Were we desirous of using such a machine, we 
mould even now scarcely think it necessary to buy a right; and had 
we indented it brfore the present patent was obtained, we should not 
have claimed an exclusive privilege; lest, the first wheat fan Which 
we saw might ccsitain a sifter with a cranky or some similar, motion. 



58. For an improvement in the construction of hose, for the 
purpose of supplying and distributing water to sails, or sheets ojt 
cloth, for the Protection of Buildings from Fire^ called the 
^^ Fire Screen;" Caleb Pierce^ Salem, Essex county, Massachtt- 
ietts, April 29. 

A cQmnMm leather hose is to be perfi>rated with holes, a few inches 
anarti the extreme end of this hose is to be closed, and a sail,eir 
sneet, is to be attadied to it for the purpose of retaining the water 
uriiich passes through the holes. The hose may be diawn up to the 
eaves of a building, and the sheet dlowed to hang at its side, or it 
nay be drawn up to the ridge, and the sheet covet die roof; water 
IS then to be supplied firom a fire engine to fill the hose. 

We are apprehensive that it will rarely happ^i that such an ap* 
pimtos can be fixed and supplied with water, so as to answer the 
parpose int^ided. It is easy to try a public experiment with such 
a contrivance, where all is ccmcerted beforehand; but the anxieiyf 



Digitized by 



Google 



1 It jUmeriean Patents /or Jipril^ with^marks. 

hurvjy and confusion^ at a serious £re, will rarely allow of that or- 
derly and systematic procedure which such an apparatus requtrei« 
Where it could be applied, it would certainly be very useful; we 
are apprehensive, however, that but few rights will be purchase . 
and, therefore, as a patented invention, it will probably disappoint 
the patentee. 

59. For a Machine for Grinding Chrain^ Paints^fyc; Hen^ 
ry Averill, Richland, Otsego county, New York, April 30. 

This is a conical mill, but differs in several points from such as 
have been heretofore patented. The conical part, which is the run- 
ner, is placed horizontally, being perforated its whole length, to re- 
ceive an iron axis. The apex of the cone is removed, for three or 
four inches in length, and its place supplied by a grooved piece of 
cast-iron. The bed and cap stones lie flat upon each other, being 
properly confined in their places by iron pins. Each of these is 
excavated in such a form as to receive one4)alf of the conical runner. 
The grain is supplied from a hopper through a perforation es;tending 
from the apex of the cone through the cap stone. The inner gudgeon 
of the axis of the runner passes oetween the stationary stones at the. 
i^iex of ^e cone. Its feed is regulated by a screw at the opposite 
end, and it may be driven by a whorl and drum, or by gearing in. 
any other way. 

It appears to be a simple and economical mill, and we should ap- 
prehena that it is very superior to several which have been intro- 
duced for domestic purposes. 

60» For an improvement in Power iSoom^, which can ako be 
applied to other loomsj Amasa Stone, Providence, Rhode bland/ 
Aprif 30. 

This improvement consists principally in the manner in which the 
reed is fixed in the lathe, within which it has a certain play, which 
is regulated by springs; and also in the means of forming a. connex- 
ion with, and communicating motion from, the back part of the re^d- 
frame, by the intervention of a strap, lever, and wheels, to the yarn 
beam. A general idea of the result will be obtained from the Con- 
cluding part of the specification, which is as follows ^— ^ * 

<< In operating a loom with this improvement attached to it, whlsif 
the lathe is thrown forward, the reed is pressed against the weft of 
the cloth, and the lathe proceeds on three-eighths of aninch,inot*6or 
less. This retarded motion of the reed draws upward the strap and 
wires attached to them and tiie lever, so that the catches on the up- 
^r end of the lever gain a tooth on the ratchet wheel.' By this 
Beans the ratchet wheel, the large bevelled cog wheel, the snudfr 
bevelled cog wheel, the shaft, the endless screw, and the yarn beanly 
9ft all eaused to move." 

<< The advantages of this improvement, are, that a sreater tfat»m 
tity of work can be done with the same labour than wiSout it«-^that 
the warp ia equably delivered from the yam beam at all times, with^ 
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out feferencelto its size— that the weft ia equably dtttributed throoglh 
the whole length of the warp, aud cloth can be woven, close or open^ 
at thei option of the manufacturer, and, finally, that the jpam bean 
^11 cease to move and deliver the warp, whenever the weft is broken^ 
or 4Nit. The weight and thickness of the cloth depend wholly on 
the stiffness of the springs, or flighters." 

^ ^* I claim as my invention the connexion of the reed with the yam 
beam, and the communication of motion from the one to the otheri 
which may be done as is above specified.'' Amasa Stone. 



LIST OV AMERIOAN PATENTS GRANTED IN MAT, 1839. 

With Remarks and Exemplijicatuma by the Editor. 

1. For a machine called ^< A Wheel and Rest," to be used as 
a Hemp and Flax Dresser; as a Chrain Thrasher; as a Chrinder 
of Grainy Plaster^ Paints j Barks, Dye-woods^ and other hard 
substances; as a Cider and Clover Mill^ and a Hulling Ma* 
chine for Barley , Oats, Bice, &c. &c. ; Israel Johnson, junr., 
Moriah, Essex county, New York, May 1. 

The above formidaUe title precedes a specification of ten pages^ 
not easily epitomized, and not sufficiently interesting to the major 
part of our readers, to be given at length. The simple intention of 
the cognomen ^ wheel and rest,^ is, that a wheel is to be made to turn 
in the vicinitr of some other body which remains at rest; and it is 
in the space between these that the article to be beaten, dressed) 
ground, thrashed, cleaned, hulled, &c. &c. &c., is to be placed. 

Some familiar exemplifications of this new principle are given; we 
are told that ^< this principle is exemplified whenever a revolving 
body presents an external surface, nearly in contact with the surface 
of a body at rest;'' *< a grindstone, as commonly huna; in a frames 
and an artificial elobe with a wooden horizon, offer familiar illus- 
trations. The globe, with the poles in the horizon, moving from 
west to east, represents the wheel, and the east half of the horizon 
represents the rest, extending from pole to pole. Any or every 
point of this rest, may be selected as the tvorking point of the ma- 
chine. In like manner, if the grindstone be the wheel, half the 
frame becomes the rest, or rather three rests, one parallel to the 
axis, the two others at right angles to it, and parallel to each other." 

This wheel and rest may form a flax dresser, or a thrashing ma- 
chine, by having slats on its periphery to break and dress the flax, 
or to beat out the grain. It may grind bv having its face covered 
with bur, or other stones, properly dressed. The face of the wheel 
may be covered with tin, or sheet-iron, or with nails, for hulline, 
grinding apples, &c. &c. The axis of the wheel may be horizontal, 
oblique, or perpendicular. Wheels performing either of these ope- 
rations may be placed alone on a shaft, or the shaft may be made 
long enough to receive the whole of them together. 

The patentee says^ <« what I claim as new, and as my own inven- 
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tien in the above described mdchkie, wkh its irarious nrodifieationSy 
is, the direct application of the wheel and rest, without the interven- 
tion of costly and complicated machinery, for breaking and dresmag 
ftix, for thraslnne grain^ for grinding grain, plaster, ^aint§, bhxk, 
dve-woods, and other hard substances; tor grinding apples, deaning 
clover seed, and hulling barley, and the like." He anerwardsgoes 
on to tell the naveky oF all the^e things, in the mode in which he 
performs them. 

After this exposition, will it not be adviseable for our mitlem^ and 
other finders, flax dressers, and performers of the multitudinous 
operations which have been effected by means of the << wheel and 
rest," from a period antecedent to the Noachian deluge, to jMiuse 
and examine, test they should interfere with newly acqiured rights 
and claims? 



2. For Machinery for Cutting Veneers in one Continuous 
Sheet J called <*Burnap's Veneer Cutter;" Caleb B. Burnap^ Bel- 
fast, Waldo county, Maine, May 1. 

The log to be sawed is fixed so that it may be made to revolve on 
centres like a piece of wood to be turned in the lathe; and, in this 
situation, is actually turned so as to become truly cylindricaL Circu- 
lar saws, running upon the ends of mandt'els, are placed in a row, 
with their faces m one i)lane, and their peripheries neariy touching, 
so as to cut the cylindrical log longituainally and tangentially. A 
traversing motion is siVen either to the log, or to the frame upon 
which the saws are placed, sufficient to unite the cuts of the respec- 
tive saws in one horizontal line. 

The machinery to cause the log to revolve with any speed desired, 
and also to cause it to advance upon the saws, so as to preserve ^ 
regular thickness iikthe veneer, and to vary this thickness as may 
be desired, is, of coulee, provided, but need not now be described. 

In sawing mahogany veneers, it is found that the mottle, or curl, 
is not generally developed by a continuous veneer all round the log. 
There is, therefore, described, one modification of the machinery, 
which is intended to cut the veneers off in segments of a large curve. 

The veneer as it ifi cut is turned up out or the way of the ^ saws 
and of their mandrels, by rollers constructed for that purpose. 

The claim is to the particular methods by which the foregoing ob- 
jects are effected. This kind of saw mill we believe to be new, and 
it is now in successful operation. 

^ The only example with which we are acquainted of producing a 
similar effect, was the cutting of a large sheet of ivory, probably 16 
inches square. This was done by Mr. Joshua Shaw, of Philadelphia, 
five or SIX years since. The tusk was sawed round, in Mr. bur* 
nap's manner, but by what kind of saw, and how arranged, we are 
not informed. 



3. For an improvement in the Manufacture of Spades and 
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JS^onehf with newly constructed handles Tor the same; Harlow 
Risley, Glastonbury, Hartford county, Connecticut, May t. 

These shovels are to be made of cast-iron, in the same form as 
those now in use. The top part of the blade is to have a socket 
cast on it to receive the wooden handle, or shaft llie upper, or 
bow part, for the hand, is also to be of cast-iron, with a socket for 
the stiaft of wood to pass into. 

The claim is, *^ the raakinc of the blades of cast-iron with a socket 
^n the top; and also the making of the top of the handle of cast-iron, 
With a socket to be pat on or taken off a wooden shaft." 

If a patent for making hammers of cast-iron is good, the present 
may also stand the test. We cannot immediately refer to the case, 
Ibat are told that where a patent was taken for making mould boards 
of cast-iron, the patent was held to be bad, as it was merely chang- 
ing the composition of matter, which the law declares shall not be 
deemed a discovery. 



4. For a machine for Cutting Cheese Curd; Anson Morris,^ 
Henderson, Jefferson county. New York, May 2. 

A frame of wood is made so as to form the sides and ends of a 
shallow box, about ten inches square. This is divided into small 
squares of about -^ of an ifich eacb^ by putting in partitions of ti% 
placed edgewise, dese edges forming the cutters. Upon this lat- 
tice work, the curd, divided into thin sheets, is to be placed; a lid, 
hinged to one edge of the box, is then brought down, which presses 
the curd upon the cutters, and divides it into ^smali pieces. 



5. For a mode of Operating by Wind Power upon Machine'^ 
ry for grinding and bolting grain, or for other purposes; David 
M*Coller, Hudson, Portage county, Ohio, May 8. 

A square building is erected, each side of which is formed of fold- 
ing doors. In the centre of the roof, or upper part of this building, 
there is a sort of cupola, or hollow cjlinder, in which the wind 
wheel is contained, which operates like a common oblique leaved 
ventilator, or a smoke jack; its wings, or leaves, being placed at 
such an angle as shall be operated .upon with the greatest power. 
From the centre of this wind wheel the shaft descends, which is to 
give motion to the grinding machinery. 

When the mill is to be set in motion, the doors opposite to the 
quarter from which the wind blows, are to be opened, those to lee- 
ward being kept closed by weights ^nd pullies, to give a free passage 
to the wind when too strong. 

The claim is to a wind mill so constructed. 



6. For a Cylindrical' Rail-way Carriage; Peter Fleming, 
Civil Engineer, New York, May 4. 

Were we writing for southrons only, who are acquainted witti to- 
bacco rolHngy we £ould compare this carriage, in its structure and 
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op^atioB^ to a hogshead of tobacco^ prepared for rolltfig^ r af i wfttfiig 
at the same time, to be freed from tne suspicion of inteoding tp dis- 
parage an invention in which much ingenuity and skill are diaok^ed, 
hj using a homely comparison. The carriage is a cylindrical bodjy 
which may have an axis passing through it, or gudgeoi;^ affixed to, 
and projecting from, its ends, for the purpose of drawii^g it. Ttus 
wheels are iron rims placed around the cylinder so as to eoconiiiaaa 
it like hoops; these stand at a proper distance from each other* to 
run ujpon the rail; they are provided with iancbes^or bav^ their 
faces nnished in an^ form suitable to the rail upon ^ich they Me 
to run. In the inside of the cylinder may be stowed boxes^ barrels, 
bales, or other goods to be transported. W hen baiis of iron, tumbart 
or other articles of considerable length hftve to be carried, the trao- 
tion is performed in a different way; the carriage is then atnillow cyi- 
linder, t^ot furnished with ends; the iron bars, boardsi, or plank, are 
passed entirely through it, and, of course, do not admit the employr 
ment of an axle, or gudgeons. In this case an endless rope is pass- 
ed round the middle of the cylinder, which is furnished with dopble 
rows of pegs to form a groove, or checks, to retain the rope, or band, 
in its proper place. This rope also passes over a pulley, which is 
attached to the hdrse, or other drawing power, so as to work like the 
large and small wheels of a lathe With their bands. Two, three, or 
more cylindrical carriages may be hiade to follow each oiber, wheh 
connected by bands in the same way. 

tJnder this arrangement it is evident that whatever ia carried, 
must fdl with the carriage, but in transporting some kinds of goods, 
and particularly in c^rrjingpersonsj this would, to say the least of 
it, be very inconvenient. To obviate this objection, a second cylin- 
drical bocfy is placed inside of the first, and is made sufficieatlr small 
to revolve within it. This is suspended upon the axis, or gu^ons, 
and is weighted on one side, so that whilst the outer cylinder rolte 
upon the road, the inner one will not revolve with it. It is proposed 
sometimes to make this suspension by the agency of friction wheels, 
so as to leave but little more friction than that which results from 
the rolling of the carriage. The patentee says: — 

*' What I claim is the use of a cylinder, or other volume o^ revo- 
lution, on a rail -way, as a carriage, or vehicle for transportation." 

^* I also claim as my invention the use of the endless rope in the 
"manner above described, for progressive motion. By means of this 
use of the cylinder and traction rope, friction is saved, or avoided, 
to a greater degree than by any machine now known. , The traction 
rope may be employed separately from the cylindrical rail-way car- 
riage, m any other machine where similar progressive motion is re- 
quired." 



7. For an improvement in the mode of Manufacturing Paper 
by Machinery f by means of an additional machine, called the 
A€^itatob; Reuben Fairchild, Trumbull, Fairfield county, Con- 
necticut, May 4. 
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IMg IHTeiilioa k httended to obviate a defect in the paper made 
vf^n the eyiinder machines, it beine rer^r easil j torn in one diree^ 
-tiuinj altiuHigh strong in the others mis results from the fibres of the 
f«tlp bi»ing mostly arranged longitudinalt j with the length of the 
sheet, whilst in the hand-made paper thej interlock equally in all 
direotiond. The agitator is a semi-cylindrical cradle of metal, which 
Kes viider the cylinder in the vat, the bars of metal of which it itf 
formed ranning in the direction of the circumference of (he cylinder, 
and nt a small distance from it By means of the crank motion, the 
agitator is made to vibrate in the direction of the length of the cy* 
mder, wtiilst the latter takes up the pulp, and in this way the fibred 
are to be made to interlock as effectually as in paper made in at 
mould. The claim is to the agitator. 

A second application for a patent was made whilst the above was 
pending, by Messrs. Culver and Cole, of Massachusetts^ their ma- 
chinery was identical in principle with that of Mr. Fairchild. An 
amicaole arrani^ement was effected between the parties, by which a 
mutual ownership of the right was established, without theVexation, 
loss, and delay, consequent upon a suit at law. 

A patent was granted to Isaac Saunderson, of Massachusetts, on 
the 18th of April, for another method of attaining the same end, as 
may be seen in the account of it in the present number. 



8. For an impforement in' the Machine far Carding Wool; 
Jamesi W. Shankland, Summerfield, Monroe county, Ohio^ 
May 5. 

Accident has prevented an examination of this patent. We will 
notice it hereafter. 



9. For an improyement in the application of Felt for Carpet^ 
ing; Aaron Byington, Herkimer, Herkimer county, New York,. 
May 6. 

The specification is in the following words: — 

^ This improvement consists in making felt by a carding machine 
(with a filleting doffer) of width and length required for pieces of 
carpeting of various patterns, large or small, with the aid of a web; 
bing cylinder, a creeper, and felted in the usual manner." 

*^ After the felt is made, it is dried upon tenter bars, and sheared 
aa ctotb, and pressed. It is then printed, dried, and pressed, with 
a common cli^ier's press, when it is fit for floor carpeting, or ooarse 
clothings j&c.'* 

^ What i /claim as my invention, and for which I solicit a ^ten(v 
IS, the application of felt to floor carpeting, &c." 

Aaron ByiNOxoN. 

The foregoing patent, it will be seen, is for a purpose similar to 
that of Mr. Harrington, which issued on the third of March last, 
(see page 412, vol. 3.) Mr. Byington, we are informed, claims to 
be the original inventory and upon that ground has taken his patent! 
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Of tbeir respectiye merits as inveiitors, we know nothing, btt regret 
that Mr. Bjington has framed his description in such a way as a^ 
n^rs but little likely to establish his claim, even should it be founded 
in justice, particularly as there are no drawings, although such are 
absofutely required by the law. 

The editor was superintendent of the patent office at the time the 
patent was issued, but neither saw the applicant or tiie papers until 
several days after the business was completed, or it would, probably, 
under his advice, have assumed a different form. It was- one of 
those patents very improperly issued by a person who was at that 
time a clerk in the office, and whose conduct in this particular was 
mentioned in a note at page 409 of the last volume. 



10. For a Revolving Four Barrelled Gun, and improved 

Ssrcussion lock^ Henry Rogers, Middletown, Butler county^ 
hio, May 7. 

The four barrels are formed by boring four holes in a block of 
brass of about three inches in length, and £i inches square, which 
block is made to revolve upon a centre, so that each of its perfora- 
tions may alternately be brought to coincide with the bore of the 
main barrel. These perforations form the chambers to contain the 
chains. A percussion lock is adapted to this gun. The specifica- 
tion does not distinctly state the particular improvements claimed. 
The revolving barrel itself is not new, but in the way hitherto made 
has not answered the expectations of the inventor, as it soon gets out 
of order. 

A patent for a revolving barrel to contain six charges, was grafhted 
to Artemus Wheeler, of Koxbury, Massachusetts, in 1819, and we 
are informed that 100 rifles upon his plan were made at the United 
States arsenal, at Harper's feriy; and the same number upon another 
plan, varyii^ somewhat from Wheeler's^ very favourable anticipations 
were formed of their utility, but from corrosion of the metal where the 
barrels unite, or from other causes, a part of the charge soon escaped 
at this juncture, and they were all laid aside. 

The present patentee states that eight shots can be made in a 
minute, and that one gun which he has tried, exceeds his most san- 

Siine anticipations; it is not, however, during the honey moon 
at the question is to be decided whether all will *< wear well." 



11. For an improvement in Chir^ and Fire^armSf which im- 
proyement consists in a priming head and cap, applied to guns 
and fire-arms, for the purpose of priming and giving them fire, 
by the means or use of percussion, fulminating, or detonating 
powders; Joshua Shaw, Philadelphia. First issued June 19th, 
1822, surrendered for the purpose of correcting the specification, 
and re-issued May 7. 

We expect a fiirther communication from this gentleman on his 
mode of using percussion powders, &c. which will probably coavey 



Digitized by 



Google 



American Patents jbr May, with Remarks. 125 

all tke iBformatioQ desired*^ respecting this improvement; we Bhall| 
therefore, at present, omit entering upon ihe aufaject 



12. For improvements in the art of Sawing Boards and 
other kinds of Lumber, and in the construction of. saw mills, 
crank wheels,, and gearing; Israel Johnson, jun., Moriah, Essex 
county, New York, May 7. 

Ist. The saw frame is to be made lighter than usual, say of S by 
4 scantling; it is to be framed together by four cross pieces instead 
of two, the pair at top, and at bottom,. to be each about two feet 
apart, with braces of wood or iron to stiffen them. 
. £nd. The pitman is also to be made light, with a brace from each 
Bide extending up to the bottom rail of the saw frame; this rail con- 
sequentlv working on three joints, or noddle pins. 

Sd. The crank wheel is to be balanced, that is, a weight is to be 
put upon the shaft upon the side opposite to the crank. A very 
great advantage is anticipated from so doing; as the patentee sup- 
}»o8es that much power is lost by having to lift the weight of the 
crank on one side* 

4th. Spring poles are fo be mad^ to operate upon the pitman. 
These are ereatly to relieve the crank, not only in its labour of pass- 
ing the dead points, but to co-operate with the power, both in raising 
and depressing the saw gate, or frame. 

5th. A veneer saw wedge is to be fixed upon a thin saw plate. 
This wedge is a strip of iron the length of the saw, and is to be fixed 
upon that side of it next to the veneer. It is made wedge-shaped, 
its edge being placed towards the teeth, and its thick part towards 
the back of the saw. This is to give stiffness to a thin saw, and 
cause it to run as truly as a thick one. The wedge turns off the 
veneer, or other thin stuff which is being sawed. 

6th. A horizontal circular saw running upon a vertical axis is 
proposed to be used. The description of this is not very clear; but 
it seems to be intended to cut veneers, &c. from the upper surface 
of a log placed upon a carnage, or from two logs at once, it being 
placed between them. A circular veneer saw wedge may be used 
to give it stiffness. 

fth. Instead of cog wheels, friction wheels, or rather faced wheels, 
without teeth, turning each other by their friction, are proposed to 
be used for saw mills, and other heavy gearing. 

.The claim is to all these, and we tear, therefore, that it is too 
broad. Cranks have been balanced a thousand and one times; isLced 
wheels to work by their friction are acknowledged not to be new, 
but are claimed as applied to heavy machinery. Query^ at what in- 
crease of size does an old contrivance become anew invention? The 
veneer saw wedge for a straight saw, appears to us to be the best of 
thesje arrangements, but if not found in good company, its influence 
will not be sufficiently redeeming even to save itself from legal con- 
demnation, whatever may be the goodness of its physical properties. 
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SPEOIFIOATIOys OP AME&IOAN PATE^TB. 

SpecificaHon of a f^enlfor an improvement in the numnef 4f/brn^g 
the Spire, or Soil of Jbni, on a Weaver^s, or Shuttle Bobbin* 
Chanted to John Thorp, of Providence^ Rhode Idandj March 19tfiy 
1829. 

The usual method, now practised, at forming the roll of yam on 
a shuttle bobbin, is, to begin at the head of the bobbin, and fill it to its 
foil diameter, and then proceed onward towards l^e point of the b6b- 
bin, keeping the point of the yam all the way in a conical shape; this 
» done iiy^ort vibrations of the bobbin -rail, or lifter, (w) callcd,\.t6- 
gether with one other slow and regular motion moving thp bobbin 
downward, as it fills with yarn. And when the bobbins are filled 
to the point, or, in other words, when the bobbin-rail has &lleh to its 
lowest position, the machinery then requires to be placed back ilgain 
as it originally was, at the commencement of filling the bowiln; 
Consequently all the bobbins require shifting. at one time, whc* 
ther they are full or not; and, in altering the size of the yarn, re- 
quire an alteration in said regular motion. But, in the improvement^ 
no alteration is necessary, either in the commencement of filHngth^ 
bobbin, ol* in the difterent sizes of the yarn, as the vibrating, oc 
traverse, motion, which spreads the yarn over the bobbins, always 
traverses the whole length of them, varying only at the point of me 
bobbin, at which place the traverse motions reach, or extend, one 
beyond another, for six or more vibrations in succession, and then 
returning, alternately forming a conical point to the spire of the 
yarn* This motion and manner of filling a bobbin, is neany the sam6 
as dbat used in the cihnmon thresel or spinning frame, (excepting 
that the bobbins are filled moderately tapering, and with the above 
described variations^) There are various ways to produce the abov^ 
described variations in the traverse motion — the following is one se- 
lected from a number, as being the most handy and convenient, and 
requiring but little alteration from the common throsel, or spinning 
fhime— that is^ to substitute a cam-^heel (in the place of the com- 
mon heart) of sufficient size to contain on its surface, six or more 
Cams, proieeting from the wheel, and acting on the same lever, or 
levers, wnich said heart acted on. t'hese cams are similar in shape 
to the point of a common heart, and are of different lengths, each one 
projecting further from the wheel, or its centre, than the former, 
carrying the vibrating, or bobbin-rail, further, or lower down, at one 
time than at another, forming a conical point to the spire, or roll 
of yarn, as above tlescribed. It is necessary that the point of th6 
yam should be formed by the points of the cams, so that a quicker 
motion may be gained, which is necessary in forming such point. 

The above described manner of forming the spire, or rolfof yam^ 
on a weaver's, or shuttle bobbin, and the application of the above 
improvement to the filling frame and throsel, I claim as my inven- 
tion, desiriftgan exclusive property therein, and in the application 
<^ said invention and improvements to all and any spinning frame, 
or frames, that are, or may be, constructed for the purpose of spin- 
ning on a weaver's, or shuttle bobbin, &c. John Thorp. 
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Description of the Figures. 

Fig* 1. Represents a fiketch of the lever and appendages of a com- 
mon heart motioD (so called) used in the common spinning frames, 
for the purpose of elevating, and giving to the bobbin the proper 
traverse, or vibrating, motions^ also of a cam wheel, which is sub- 
stituted for the common heart, for the express purpose of varying the 
lenffth of the traverse, or vibrating motions at tne point of the bobbin,^ 
so £at a conical form should be given to the point, or spire, of jam 
at that place. 

The cams, or projections, of sud wheel vary in lengthy one pro- 
jecting further tnan another, from the surface, or centre, of said 
wheel, producing the above-mentioned variations, forming a conical 
point to ^e roll of yarn. 

Said wheel is confined to the same shaft to which said heart be- 
longed. 

AA, Is the lever and its appenda^s, which is acted upon by a 
weight, or spring, bearing it up to said wheel, or cams. 

B, The end of the spindle rail. 

D, End of bobbin, or vibrating rail, on which the bobbin and whorl 
sets. 

£E, The spindle and can. 

F, The sliding bar, to which the bobbin is confined, serving to 
steady it. 

G, The cam wheel. 
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Fig. S. Represents a bobbin filled with yam, and by tracing the 
vertical line from the head of the bobbin to A,, thenc^ back asam to 
the head^ and from that to B, and back again, and so on, will show 
how*the traverse motion conducts and distributes the yarn over the 
bobbin, and how the conical point is formed. . 



Spee\fieat%on of a patent for an improvement in the Common Wool 
Carding Machine^ in making an endless or perpetiuilroU, by means 
of a circular^ or transverse doffer. Granted to Charles Atwood, 
ARddletoum, Middlesex County, Connecticut^ dpril 18/A. 

This improvement consists in passing a sheet of cards transversely 
to the main cylinder, approximating so near a contact as to do the 
work of a doner. This sheet of cards must be a continued sheet, 
passing the main cylinder either as a circle or a plane, with a trans- 
verse motion I and as a circular manner has been found best adanted 
for use, it will be particularly described. The circle upon which 
this sheet of cards is placed, is fixed upon a shaft which passes under 
the main cyliiider at ri^t angles with its shaft, and is secured by 
boxes and cajis to the girths of the frame of the cardinc machine, and 
from two to six inches from the centre, and is from K»ur to six ie^t 
in diameter, and is covered with cards from the periphery towards 
the centre from four to eight inches, according to th« length of the 
main cylinder, with the points of the teeth outward, and so placed 
as to present a line of teeth entirely across the main cylinder, and 
revolving with a slow motion, it takes off the wool as it passes, and 
carries it round to the comb, which is affixed to a shjift by three arms, 
and is put in motion by a crank and pitman connected with a stud on 
the shaft, which causes it to vibrate on its points in two stands, 
m^ich are bolted to the carding machine in such a manner that the 
comb will be in a tangent line with the inside circle of the sheet of 
cards; the vibrating motion of this comb (describing an arch of a 
circle,) takes off the bat of wool, and delivers it to the condensing 
machine, which condenses and conducts it to the can for subsequent 
operation. 

These sev^al parts mentioned above are put in motion by belts, 
or gearing, and from such parts of the carding machine as is most 
convenient. 

The common cylindrical dofier, the common comb, the roller and 
the shell, are all rendered useless by this improvement. The trans- 
verse motion of the sheet of carets on a circle or a plane, across the 
main cylinder, with the manner of operating the comb, are what is 
elaimed as new, and constitute the invention or improvement for 
which a patent is now prayed. 

Chakles Atwood. 
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Sjpecification of a patent for a Machine for Breaking and Cleaning 
Hemp and Fhx. Granted to Amos Salisbury an(f John C. Lan<»- 
DON, TVoy, New Fork^ April 17th, 1829* 

This improvement is a machine consisting of three sets of rollers, 
from two to three feet in length, and ten inches, or thereabouts, in 
diameter. 

The first set made with wooden slats, or staves, standing edge- 
wise, roashins into each other^ similar to the teeth of wheels, and, 
in principle, Tike the fluted rollers. 

Each roller is composed of a shaft; two fianches, or heads, into 
which the ends of the staves, or slats, are fastened; and the slats 
running parallel with the shaft. The edges, or points of the staves 
or slats, of the first set of rollers, are one and a half inch distant froiA 
each oilier. 

The second set are made in the same way, with the edges, or 
points of the staves, or slats, at one atid a quarter inch distant from 
each other; the teeth or slats are consequently more in number, and 
finer. 

The third set are made in the same way, with the edges, or points, 
one inch apart; consequently the teeth, or slats, are still finer than 
the last. 

These rollers are put into an inclined frame by sets; one roller of 
each set directly above the other of the same set, at right angles to 
the plane of the machine; the hemp, or flax, to pass through between 
the upper and lower of each set ot rollers. 

To the shaft of each of the rollers is attached a cog wheel, which 
mashes into a corresponding one affixed to each of the adjacent roll- 
era, so that by applying the moving power to either of the rollers, the 
whole of them are put in motion. 

At the most elevated end of the machine is a platform so con- 
structed that the hemp, or flax, laid upon it endwise to the rollers, 
will, bv their revolution, be drawn between them; and, after passing 
through it, will be received upon a revolving cloth, or apron, at the 
other end of the machine. 

The machine is so constructed as to occupy yenr little space. 

The plan of this kind of roller we conceive is mv better than the 
ordinary fluted roller, for breaking hemp or flax; the staves, or slats, 
being elastic, suffer the hemp, or flax, to pass through without mash- 
ing or tangling; and the spaces between the staves, or slats, and the 
openness of the roller, permit the shives to separate and fall through. 

We propose to construct the staves, or slats, of wood, cast-iron, 
or wrought iron, according as the one or the other shall be found best 
to answer the purpose; their width, thickness, and form, may alsot 
be varied; the number of rollers, likewise, may be increased. 

Amos Salisbury. 
John C. Langdon. 

Vol. I v.— No. 2 August, 1S29. 17 
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Specifieationofapatentforanimprovementin Spinning Cotton Yams 
mid Roping^ which improvement is called *' Thorp's running 
CAP SPINNER." Granted to John Thorp, of Providence^ Rhode 
Island, June ISth, 18£9. 

This improvement in constructing the machinery for spinning, 
and in spinning cotton yarns and roping, consists of a short conicaf, 
running cap, the shape of which is similar to that of a tunnel with 
its nose downwards, hung and supported at the top of a live or running 
spindle. The use and functions of this cap, are, to keep the yarn ana 
roping at a proper distance from the bobbing also, to direct and distri- 
bute it thereon. The yarn is not connected with the cap, as in the 
common flyers, but it is allowed to revolve around the surface of said 
cap, yielding to the resistance of the atmosphere, causing it to fall bade 
of the cap, and wind on the spool or bobbin, the lower edge of the cap 
being the guide. The cap should be placed near to the guide wire, so 
that as little length of the yarn or roping as possible be exposed to the 
atmosphere. 'Fhe nose, or shank, of said cap is penetrated by the 
top of^the spindle, which nicely iits it, and is held fast to its place 
by a screw, or a pin and slot, similar to the common method oi fas- 
tening a bayonet to the end of a musket, or by a catch, like that of a 
bit stock, or in any other suitable way. The following dimensions 
are suitable for spinning, on a weaver's, or shuttle bobbip; and when 
other bobbins are used, the dimensions must be varied to suit them. 
The whole length of the cap, from the top of its nose, or shank, to 
the lower edge of its conical part, or brim, should be about two and 
three-quarter inches, and the length, or depth, of the conical part 
about one inch. The diameter of its brim should be about an inch 
and one-quarter. The hole, or cavity, of said cap, after leaving the 
conical part, should be larger than the bobbin shaft, (which is here- 
after described,^) and continue of an equal diameter about the dis- 
tance of an inch and a quarter, in which the top of said shaft will 
traverse, and the remainder of the nose above is nicely fitted to the 
top of the spindle, as above described. At the top of the conical part 
of its cavity are fixed a set of pins, say four, projecting inwards, 
so that their ends reach the spindle, for purposes hereinafter describ- 
ed. The thickness of the cap should be about the eighth of an inchj 
said cap may be made of iron, or any hard suitable metal. The 
spindle, and its situation in the frame, is like that of the common 
throsel, receiving its motion from the same source as that of the 
throsel spindle. The length of the spindle above the upper bearing, 
may be according to the desired length of the bobbin, which for a 
common shuttle, or weaver's bobbin, ought to be about seven inches. 
The bobbin (the body or shaft of which is a tube of thin sheet iron, 
or brass, or tin, or, may be, wood,) traverses on the spindle, and 
turns with it. Said shaft is smooth on the outside, and its head 
moveable on its body. The upper end of said body, or shaft, which 
will remain in the cap, has in it four slots, or mortises, extending 
down and running parallel with the spindlej in these mortises the 
aforesaid pins traverse; or, in other words, the mortises give liberty 
for the bobbin to traverse on the spindle. The pins assist in crowd- 
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ine, or pressing, the yarn or roping down the bobbin; they also com- 
pel the bobbin to turn with the spindle. In the commencement of 
filling the bobbin, the head is slipped up to the top of its body, (which 
will be in the cap,) and by means of a spring fixed in th(s head, and 
crowding against the body, holds said head wherever it, is placed. 
The head, together with the roll of yarn or. roping, is crowded down 
the bobbin as fast as it fills with yarn — this is eftected by the conical 
point of the roll of yarn, or roping, crowding within and against 
the conical sides of the cap at every vibration, or elevation, of the 
bobbin, alternately condensing the yarn or roping, and crowding it 
down the bobbi.n, until the bobbin is filled the whole length — the 
bottom of said body, or shaft, will set on the vibrating rail (or lifter, 
so called,) and will vibrate for the purpose of forming the said spire 
or roll of yarn, or roping. Said roll, or spire, may be slipped off 
from said bobbin, and placed on another of the ordinary kind, or on 
to a suitable tongue that may belong to the shuttle, and save the 
expense of fixing more than one set of bdbbins in the above describ- 
ed manner. The bobbin, spindle, and cap, all run together, eacb 
one performing the same number of revolutions. It is necessary 
that there should be something to check, or obstruct, the progress of 
the yam while revolving, such as the fibres of woollen cloth, or the 
pressure of a gentle spring touching the said cap. The use of this is 
to produce a friction on the yarn, causing it to fall back of the cap^ 
and wind tighter on the bobbin; also to prevent the yarn from catch- 
ing, and winding round said cap. From a number of different ways 
in which this can be effected, I have selected the following, viz: a 
thin, flat ring or plate, of iron, brass, wood, or any other suitable 
substance; the diameter of the hole through it, should be the same 
with that of the cavity of the cap at the brim, and the diameter of its 
outer circle, or whole substance, should be greater than that of the 
outside, or brim of the cap. The flat surface on the upper side of 
said ring, or plate, should be smooth, or may be covered with cloth^ 
leather, velvet or any other suitable substance; said ring, or plate, 
is situated under the broad brim of said cap, and its upper surface is 
pressed lightly, against the lower flat surface of the cap, by a light 
spring, or weight. Between these two surfaces the yarn revolves^ 
and by increasing or decreasing the pressure, the yarn is made to 
wind tighter, or not so tight, on the bobbin. Said ring has a broad^ 
thin, elastic arm, or shank, belonging to it, which acts as the spring 
to press said ring against the cap, and by which the ring is confined 
to a rail that stretches along the frame, back of the spindles. It is 
necessary that the ring, or plate, be open in front, so as to give the 
yarn a free passage to the cap. To mend, or piece, the yarn, the 
following rules should be observed; the spindle is stopped by taking 
hold of it below the upper bearing, with one hand, while, with the 
other, the cap is lifted off, and held between the fingers; and with 
the thumb and forefinger of the same hand a sufficient length of yarn 
is drawn from the bobbin, and then the cap is replaced on the spin- 
dle, and the yarn cast into the guide wire, and the hand vvithdrawn 
from tiie spindle, and the thread pieced— or, instead of lifting the 
cap off from the spindle, for the purpose of piecing the yarn, it roaj 
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be done as follows, viz: the lifter on which the bobbin, of the bobbin's 
shaft, or bod j, sets, may be a spring, or may be constructed with a 
jmnt, and a handle in front, which can be taken hold of and pressed 
down, bringing the point of the roll of jarp, or roping, below the 
cap, and th.e upper end of said shaft, or body, below the above men- 
tioned pins, wnich will allow the bobbin to turn on the spindle, so 
that the yam can be drawn off and pieced. When the said lifter is 
pressed down, it may come in contact with the spindle, and stop it, 
while the yarn is put in readiness to piece — or said lifter may be 
held up to its place by a spring catch, and when the catch is with* 
drawn, the lifter will fall, giving the same opportunity to piece the 
yam as above described. What I claim in this improvement as my 
invention, and in which I desire an exclusive propert^r, is — the short, 
conical running cap, and the peculiar manner in which the yarn is 
conducted to the bobbin-— the moveable head above described — the 
method of condensing the yarn, or roping, by crowding it into the 
eap, as above described — the method of beginning at the top, or point, 
of die bobbin to fill it, as atiove described — the crowding or slipping, 
the roll, or spire, of yarn or roping, down the bobbin as it fills— also 
the above described manner of producing a friction on the yam that 
causes it to wind tighter on the bobbin — and the' application of all, 
or any, of the above stated improvements to any kind of spinning 
where they may be useful. John Thorp. 

DESCRIFTiON OF THE FiGURE. 

A. The spindle. , • 

B. The whorl, 

C. the step. 

D. The box that forms the upper bear- 
ing to the spindle. 

E. Tlie end of the vibrating rail. 

F. The lifter. 

G. A pin which has in it a notch that, 
holds the lifter up to its place. 

N. A pin that is confined to one end 
of a slide, or spring catch, that 
works under the lifter, the under end 
of which catches in the above men- 
tioned notch, holding the lifter up 
/ to its place* 

I. The shaft, or body of the bobbin. 

J. The head of the bobbin, which is 
moveable on its body. 

K. The rine, or plate, that presses up 
ajgainst the cap and yarn, causing 
the yarn to wind tighter on the bob- 
bin. 

L. The running cap. 

M. The guide wire. 

The yarn is seen upon, and extending 
above, the bobbin. 
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Spedfieaiion qf a patent for manufacturing of Shovels of Cast Steel 
and Iron, or of any other Steel and Iron, by Welding and RoUing 
the Steel and Iron together. Chanted to Elizabeth H. Bulklbt, 
relict ^Chauncey Bulklet, of the town of Colchester, Conneeti" 
cut, February 28, 1828. 

Take a bar of iron of sufficient width, when rolled, for the le'bgth 
of a shovel or spade, scarp or slope down one side of the bar. Them 
take a bar of cast, or any other steel, about an inch square; draw it 
some, and scarp or slope down one edge; weld it on the face of the 
bar of iron on the side of the bar that is scarped or sloped down; 
beat it in a furnace, run it through a common rolling mill, until. suf- 
ficiently thin for a shovel or spade. Cut up the plate crosswise, of 
a suitable width for a shovel or spade; shape the shovel or spade in 
cast-iron dies; make the shank of the shovel or spade of two pieces 
of rolled iron; rivet them on each side of the shovel or spade, with 
the handle in the middle. The shovel or spade to be ground and 
polished. Chauncet Bulklkt. 



Specyicaiion of a paterUfor the manufacturing of Scythes by Welding 
and Boiling Iron and Steel together. Granted to Elizabeth H* 
BuLKLEY, relict (>/'Chauncey Bulklby, of Colchester, Connectieutj 
February 28, 1828. 

Take a bar of iron of a suitable size for the blade of the scythe. 
Hammer it till one side is a little thinner than the other; then take 
a thin plate of cast steel, and weld it upon the thin edge of the bar, 
and then roll it down to a proper degree of thinness for the blade of 
a scythe. Cut the plate, if necessary, into suitable lengths for a 
acytne, and punch holes in the back edge of the plate; then turn up 
the back edee of the plate, at a right angle, as high as may be re- 
quisite for the'thickness of the back; then take the nack, which is to 
be forsed of iron, and punch holes through it, corresponding with 
the holes in the plate. Rivet the back firmly on the plate, then turn 
the scythe in the usual way. The back must be made so wide at 
the heel as to admit of the blade being rivetted upon it with two 
rivets. 

The two preceding patents were granted in pursuance of a special 
act of coneress, passed on the 18th of February, 1828. The petition 
upon which this act was founded, set forth that Chauncey'BuIkley 
had, during his life time, been the inventor of several valuable ma- 
chines, of tne benefits of which he had beeii deprived, by his gene- 
rous, but misplaced confidence in others; that he had exhausted his 
own resources in brinein^ these inventions to perfection, and had at 
lenjgth been removed by death, leaving his family in a destitute con- 
dition, and unable, therefore, to obtain patents for the two preceding 
improyements. 

The petition also states, that the principle of manufacture ex- 
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plained in these specifications was first applied to hoes, and a patent 
obtained in the year 1827, bj said Buiklej and others, which appli- 
cation has been, and still is, a source of profit to those who took ad- 
vantage of the necessities of the inventor, but not to himself or his 
f^milj. 

In conformitj with the prayer of this petition, a law was passed, 
ordering patents to issue without the payment of the customary fees. 



S^cification of a patent for a Moveable Cider Mil and Frees. Grant- 
ed to MosEs B. Bliss, Pittstown^ Kenm^eck county^ Mainej 
^prU^lj 18^. 

This improvement consists in combining in one moveable and en- 
tire machine, the process of reducing apples to pummage^ and of ex- 
tracting the liquor, by means of a newly constructed vertical wheel 
for grinding, its combination with other wheels, and the application 
of these wheels, rack and pinions, for pressing; known by oie name 
of the " Moveable cider mill and press." 

The wheel has an axis fastened in its centre, on which it revolves; 
its periphery is smooth, and its surfaces straight from the centre: on 
both surfaces are fixed a convenient number of teeth, of steel or iron, 
projecting horizontally, a proper length to operate on the apples. 
Over this wheel is a hopper (to retain and conduct the apples) de- 
creasing at right angles with the axis as it descends towards the 
wheel; on both sides of the wheel, directly over the axis, is a parti- 
tion, so as to admit the apples to come in contact with either quarter 
of each side of the wheel. The hopper, together with the wheel, 
may be placed on the frame of the machine, over a box into which 
thepummage falls for pressing. 

The wheel is to be put in motion by means of a small pulley fixed 
to its shaft, and a band extending to a horizontal band wheel. On a 
perpendicular shaft of this wheel is a pinion which mashes into a 
cog wheel; and a pinion on the shaft of the cog wheel engages with 
a rack upon the piston. The rack must be disengaged from the 
pinion by removing a key from behind the piston, when the machine 
IS in operation for grinding, as the piston head forms one .end of the 
box, and must remain stationary when grinding. The power is ap- 
plied to the shaft of the cog wheel, when a motion is required for 
grinding, and to the shaft of the band wheel when the pressing is 
performed; this is done by renuoving a sweep from one shaft to the 
other. After the pummage is sufficiently pressed, the bulkhead of 
the box is removed, and the piston extendea to the front of the box, 
to free it of the pummage. The machine rests on two pair of wheels; 
one pair being smaller than the other, and adapted to turning, like 
the forward wheels of a wason. It may be drawn by cattle by means 
of a tongue fixed to the axle of the smaller wheels. This mode of 
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obtaiiiiii|;'power and motion, and the manner of moving the machine, 
has nothing peculiar in it 

A particular description of the frame for supporting the machinery, 
the dimensions of the \vheels, &c., and their positions, is deemed un- 
necessary, because they may be varied acconling to circumstances. 

MosES B. Bliss« 



On the Strength of Boilers. 

POR THE JOUBirjLL OF THE FBAKKUV IirBTITUTS. 

The pressure of a fluid, in any given direction, on a body at rest 
in the fluid, is dependent on the transverse section, or base, of that 
bodv, perpendicular to the direction of the pressure, without regard 
to the figure of the body. 

We may, therefore, suspend a cylinder for example, under water 
in a horizontal position, one end of which shall present a cone, and 
the other a plane, or flat surface, to the water, without any indica- 
tions of the pressure being greater on the flat end than on the other. 
We ma^ in like manner suspend a cylinder in air, (or in vacuo,) 
containing an elastic gas, or steam, one end of which presented to 
the contained steam, shall be flat, and the other concave, or we may 
make any other variation in the figure of the ends; but the base, or 
transverse section, remaining the same in all cases, the cylinder will 
continue at rest 

It is on this reasoning that a rule is given, and acted on by engi- 
neers, to ascertain the force exerted by a fluid (or steam) of a given 
density, to tear, or rend asunder, each and every part of the circum- 
ference of a cylinder in which it is contained. And according to 
this rule, if a ring, say of 1 itich in width, forming part of a cylin- 
drical boiler, be subjected to investigation, the force exerted to tear 
asunder each and every part, is equal to the force exerted by steam 
of the same density on a space, equal in length to the radius of the 
circle, and ef the same width (1 inch.) 

The demonstration is as follows. Let the circle in the diagram 
be a ring,, one inch in width, forming part of a cylindrical boiler £0 
inches in diameter, and containing steam of 1 lb. to the square inch. 
Then the pressure on the bases c, (/, and e,/, equal to the diameter 
a, fr, will be 20 lbs. each way from the points a and 6, in a horizon- 
tal direction, which pressure of SO lbs. on the whole base, requires 
a resistance of 10 pounds at each end, a and 6, to prevent the boiler 
from being parted at those points, or according to the rule, ^* as the 
pressure on the radius" (10 inches.) 

I have been informed that the late Professor Robinson, of Edin- 
bui^eh, lays down the above law and demonstration. Oliver Evans 
is likewise of this opinion, and gives in his <' Engineer's Guide," a 
t^le of the strength of cylindricsd boilers of various diameters pre- 
dicated on it, and remarks, << I have never found a solution of this 
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so useful problem, that so often occurs in practice, in arranging steanr 
engines, water works, pipes of conduit, &c." 

I think I can show a different result from the foreeoing, in so plain 
a manner, that all who read this article, will be able to follow me 
through the demonstration. 

That the greater motion of a small force, will, in producing a me- 
chanical effect, compensate for the greater intensity of another op- 
posing force, having less motion, is well understood; but that this 
law, by which motion compensates for intensity, should applj when 
there is no motion, is not so easily comprehended. 

Let it suffice for the present to state the fact, that when two op- 
posing forces balance each other when at rest, the one force is less 
than the other, as the one would describe a greater space than the 
other, if motion were given to each in the direction in which they act 
(the relative directions and positions remaining unchanged.) 

For instance, a ball is held at rest on an incfined plane, by a^iven 
power, acting in the direction of the plane, the resistance or weight 
18 in a vertical direction. 

If the ball, in being moved 1 inch up the plane, (the direction of 
the power) would attain but half an inch in the direction of the re* 
sistance, or vertically, the intensity of the resistance to that of the 
power is both in rest and motion, as 2 to 1 • 

We say of the lever, that '* the power is to the resistance, as the 
distance of each from the fulcrum.'* Of the inclined plane, that 
** the power to the resistance is as the length of the plane to its 
height.^' Of the w^idge, << as the lensth of the wedge to its thickness." 
Of the crank, ** as cosine to radius," &c. 

AH of which rules are correct and useful; but the law of motion 
from which they emanate, and on which they depend, is rarely ex- 
amined. There are, in consequence, many persons of respectable 
scholastic acquirements on this subject, who are at a loss when a new 
case occurs, for which they have no specific rule in their ** manual." 

Let the circle in the diagram represent (as previously) a ring of 1 
inch in width, forming part of a cylindrical boiler, ^0 inches in dia- 
meter, and containing steam of 1 lb. to the square inch; and it is 
desired to know the resistance required at the points a and 6, to 
prevent its parting in a horizontal direction at those points. 

As the whole pressure tending to part the boiler, each way, from 
the line a, 6, is sustained at the two points, a and 6; it is only ne- 
cessarjr to consider a quarter of the circle, say from g to 6, to find 
the resistance at one of the points (as at 6,) in a horizontal direction. 

Imagine the arc g*, 6, divided into any number of equal planes in- 
definitely small, which by approximation we will call No. 1, ^ 3, 4, 
5, 6, and that the steam, (or power) acts equally on these spaces in 
a direction from the centre of the circle. Then describe the arc g^ 
A, which also divide into a corresponding number of equal spaces, 
as 1, 2, 3, 4, 5jQ. 
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Now the equal len^hs of the lines in each space of the arc g^ h, 
express the equal motion 9 which we may suppose toauld be generated 
bj the several ec}ual powers, and the aireclion of said lines shows 
the horizontal distance, which would be attained bj the several re- 
sistances durins said motion. Therefore the sum of all the motions 
{or space passed through) bj the several powers, is as the length of 
tlie arc g*, h. And the sum of all the horizontal distances, attained 
bjr the several eorresponding resistances, is as the len^ of the line 
d; A. And, as the resistance must compensate bj intensity, for 
what it is deficient in motion, or in space supposed to be passed 
through by the power, the intensity of the resistance to that of the 
power, is inversely as the distance, or line, d, A, to the distance, or 
arc, g, A. • 

Consequently, the strain to part the boiler, in a horizontal diree^ 
tion, at a or bj would be as the pressure of the contained steam, on 
a space equal to ^th of the circle, instead of on a space equal to 
the radius. It is not unusual to work steam at 100 lbs. to the square 
inch, on boilers of 36 inches in diameter. 

If we suppose a boiler of this size divided into rings of 1 inch in 
widths the steam would exert a power, to part each of these rings, of 
2827 lbs., being nearly 60 per cent, greater than by the first men- 
tioned method of estimating the force, by which process 1800 lbs. 
only would be the power exerted to rend each of the rings. 

Thomas W. Bakewell. 



Cincinnati^ SOth July 1829, 

Vol. IVw-s-No. 2.— -August, 1829. 
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RemarkB on Ftiction^ and on the Power of Heavy Bodies in Motion. 

TO THS XDITOB OF TBS JOUBKXL OF THX JUANILLIJX IITSTITVTX. 

Sir,— In some recent discussions of the laws of friction, and also 
of the power or momentum of heavy bodies in motion, it was urged 
on the one side, that friction is in the simple ratio of the time the 
rubbing surfcices of bodies are passing each other, without regard to 
the distance passed over^ and that the powers 'of heavj bodies in 
motion are in the simple ratio of their velocity: to which the fol- 
lowing observations were offered in reply; if you think them worthy 
of a place in the journal, you will please insert them. R. 

There exists some difference of opinion respecting the laws of 
friction, as regards the velocity under which it takes place; also re- 
specting the powers of moving bodies, when compared with their ve- 
locities. 

One of these opinions as regards friction, maintains that it is equal 
in equal times; the other is, that it is equal in equal spaces^ 

One opinion maintains that the powers of moving bodies are siraplj 
as their velocities; the other, that they are as the squares of th^ ve- 
locities. 

As a right understanding of these laws must be exceedingly inport- 
ant in much of the business of life, I have taken great pains to trace 
Hie effects which would result from these operations of matter, obey- 
ing these very different laws severally, wnich have led me to the 
, conclusion that the latter is the true Jaw; this will be illustrated^ 
and, in my opinion, maintained by the reasonings which fellow. 
In order to apply these reasonings, it is necessary to establish the 
principle, that the quantity of resistance opposed to any known 
Mwer employed to raise a weight to any 'given height, will be 
found by multiplying the weight by the height, without regard to 
Telocity; and, that the quantity of force,"^ as a moving power, that 
n descending body will produce, will be known by multiplying the 
space through which it descends by the weight of the body. 

The reasoniqe employed, and by which it is expected tiie above 
propositions wUi be established, will apply simply to the abstnu^ 
principle under consideration; (that is,) when I speak of the power of 
matter actine by gravity, either as a mover or resistor, all the 
attendant coUateraT principles, such as inertia, friction, &c. will be 
excluded. 

The quantity of resistance, from gravity, of a body to be raised to 
any height, will be found by multiplying the weight of the body by 
the height, or space through which it was raised, which is shown by 
the annexed figure A, representing a water wheel, 20 feet diameter, 
lifting a weight of 40 lbs. with different velocities; a and b are two pul- 
leys on the water wheel shaft, a is 5 and b 10 feet diameter. Sup- 

• The quantity of force is used as synonymous with power. 
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|NNre 90 lb& of water to turn the wheel 3 times in.l minate, and so 
much to be constantly on the wheel as to require 10 lbs. at e to 
balance it, which is equal to 40 lbs. at «• Ail being adjusted, the 
wheel is put in motion at the rate 
of 3 revolutions per minute, the 
pullej a winds up the cord 15 
feet each revolution, that is, 45 
feet in 3 revolutions, which mul- 
tiplied by the weight, 40 lb, gives 
the quantity of resistance 1800. 
Now 90 lb. of water having de- 
scended 20 feet, ^ves the power 
expended 90 x 20 «= 1800. 

Again, if double the quantity 
of water be let on the wheel, the 
weight 40 must be suspended 
at bj where it will balance this 
double quantity; all being put in 
motion as before at the rate of 3 
revolutions per minute, 180 lb. of 
water will be expended in 3 re- 
volutions; we then have by the 
fomittla,.180 X 20 = 3600, for 
the power expended, the weight 
40 lb. was raised on the 10 ^et 
pulley 90 feet, which multiplied 
by 40, gives 3600 for the resist- 
ance. 

It is consistent with both theo- 
ries, that the power expended, was, 1st, ISOO; and, 2nd, 3600; the velo* 
city of the wheel, and cojisequently the water, being the same. Then 
it follows, if the qiiantity of moving forces were, Ist^ 1800, and^ 2Dd, 
5600, the quantity of resisting forces which balanced them must 
have been 1800, and 3600 also. 

That the resisting forces of friction are as the spaces which the 
rubbing surfaces of the bodies pass on each other, is shown by the an- 
nexed figure B, which represents awheel D, turning horizontally on 
the vertical axis B, and put in motion by attaching the weight A 
of 1 lb. to a cord wound round the pulley C on the axis, which pulley 
is 12 inches diameter. 

The body 6, is placed on the horizjontal wheel at c, 6 inclies from 
its centre; this body also weighs 1 lb. and its position on the wheel 
exactly balances the weight A, consequently the measure of its fric- 
tion or resisting force to- the movement of the wheel is 1 lb. because 
it is applied at the same distance from the centre of the axis, as the 
cord suspending the weight A. The body 6, is prevented from moving 
round with the wheel by a cord attaching it to a pin in a direction 
<^posite to the motion of. that part of the wheel. The wheel is then 
put in motion with a velocity equal to 10 revolutions per minute^the 
weight A descends 30 feet; we then have by the formula 30 x 1 »• 30 
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for the quantity offeree expended, the quantity of friction being the 



for the quantity offeree expended, th 
only resisting force, must also be 30. 



Fig. B. 
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The weight 6, is then placed on the wheel at d, 12 inches from the 
shaft, and secured from moving with the wheel as before; it is plain 
that tiie weight A, can urge the wheel at this point with no more than 
half the force with which it acted at the point c, in the first case, and 
consequent! y requires an additional lb. attached to the cdrd, when the 
friction b will be balanced, and the wheel again set in motion with the 
same velocity as before, and at the end of 1 minute both weights have 
descended 30 feet; then 30 x 3 as 60, the measure of the power expended; 
as in tiie other case, the friction being the only resisting force, 60 must 
also be the quantity of friction. In both cases the tension of the cord 
sustaining tne body 6, was the same, and had it been attached to a 
spring, would have bent it to the same degree. This seemingparadoz 
may be explained by the annexed fibres G, and D. Fig. C repre- 
senting a water wheel transferring its power by the driving wheel 
a, to Se pinion 6, and through the shaft, fig. D, to the rollers 15 
inches in diameter. The water wheel is 20 feet diameter, a is 10 
feet, 6 30 inches, and the shaft 7^ inches diameter. 

When the water is let on the wheel, the cogs of a press those of 
h with a force of 50, the torsion of the shaft, at its surface, will be 
dOO, the surface of the bottom roller is ur^ed forward with a force of 
100, and a spring exerting a force of 100 in an opposite direction to 
the motion of the rollers would hold them in equilibrio. 
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The {)imon c, 15 inches dia- Fig. C. 

meter, is now geared with the 
vheel a, and double the former 
quantity of water applied to the 
water wheel; the cogs of a will 
now press those of c with a force 
of 100, the torsion of the shaft 
d^ and the force of the surface 
of the rollers the same as before; 
and a spring exerting a force of 
100, will hold the rolls in equili- 
brio. In this case double the 
water, and of course double the 
power, is expended by the water 
wheel moving with the same ve- 
locity, but the shaft d and rol- 
lers move with dou- Fig. D. 
ble their former velo- 
city, by which means 
two bars of iron may 
be rolled in the time ^ 
required to roll one^p. 
in the former case, 
and that without sub- 
jecting the shaft or LI "^ 7i 
rollers to a greater de- « 
gree of force. Thus 
tlie seeming paradox 
in the case of friction, appears in this but a simple operation, fami- 
liar to most practical mechanics. On this plain principle, the force of 
one man exerted on a crank connected with an iron shaft not more 
than one inch in diameter, can be made to twist off another shaft of 
one foot in diameter; I therefore conclude, that the theory which 
supposes friction to be as the space passed over, without regard to 
time^ is true, and entirely free from any mysterious effects in its 
operation. 

I shall now endeavour to show that the forces or momentums of 
moving bodies are not simply as their velocities, but as the square of 
their velocities, by the simple Fig. E, representing a pile-driving 
machine. The frames being erected as showii in the figure; a is 
a body which weighs 1 00 lb. suspended by a cord passing over the 

d^ey gj and wound round the pulley c, by the gravity df the 
y e, weighing 9^ lbs. acting by the pulley ef, which is attached 
to tne axle of the pulley c. The puflej^ £?, is 20 inches diameter, and 
c, 5 inches. The weight c, 25 lb. which balances, and has raised a, 
from the head of the pile 64 feet, in which operation e has descended 
256 feet, multiplied by 25, gives 6400, which is the quantity of force 
transferred to o, and which, when disengaged from the cord, will be 
transferred by impact to the pile 6, at which time the velocity of a will 
be 64 feet per second, a is again raised to the point/, 16 feet from the 
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head of the pile, and there 
disengaged, and again 
it transfers its force to 
the pile as before; and at 
the instant of contact, the 
Telocity of a was 32 feet 
per second, which is half 
die vclocitj of the first 
case. Bj raising a 16 
fleet, the weight c descends 
64 feet, which, multiplied 
^J ^9 gives 600, the! 
Quantity of force trans- 
lerred to the pile, that is, 
i of the quantity trans- 
ferred in the first mil of 64 
feet, from which it ap- 
pears tiiat the power of a 18 
as the square of its velo- 
city. This machine is 
worthy of a careful and 
critical examination, by 
all who wish to obtain a 
tme and correct under- 
standing of this interest- 
ing subject, not only on 
account of the simple ex- 
eiapiification by it of the 
principles concerned, but 
chiefly for the important 
and well known effects 
which result from their ap- 
plication. If the powers 
are as the velocities, the 
mechanics who operate by 
these machines, have uni- 
versally committed exces- 
sive errors, for they raise a, 
to as greata height as con 
venience will adnut,there 
hj wasting unequal por- 
tions of the power employed to raise it; this waste increasing with 
tile height, which waste would be avoided materially by doubling the 
weight a for every fourfold reduction of height; thus, if instead of 
the weight a, 100 lb. raised 64 feet, they had used a, 800 lb. raised 
one foot, they would have obtained the same effect, at an expense of no 
more than ^ of the power; thus 800 x 1 = 800, the power expend- 
ed to raise it 1 foot, and 100 x 64 = 6400, to raise 100 lb. ^ feet 
If the power of a equal 1600, was transferred to the pile when it was 
rtruck with a velocity 32 feet per second, and no more than doable 
that power, viz. 3200 was transferred to the pile when it was struck 
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with a velocity 64 feet per second, and the. power expended in e, 
transferred to a to produce the latter velocitj, was 6400, it may be 
asked what became of the remaining power, that is, 3200, which 
must have been expended somewhere. 

We should rather suspect the truth of the theory, than condemn 
as ignorant so great a number of men eminent for practical mechani- 
cal knowledge, obtained by extensive experience and observation, men 
who are undertakers and executors of heavy buildiogs,8Uch as houseSi 
stores, locks and bridges, on soft foundations, where it frequently 
occurs that the labour of driving the piles for the foundation is more 
than is expended in erecting the fabric thereon. I consider the lawa 
which I have endeavoured to support more likely to be true than 
those which I oppose, because they lead to no extravagance or seem« 
ing absurdity in the details of application $ and because they are sup- 
ported by a variety of evidence evinced in practical operations, from 
which the adverse theories are excluded $ to sustain some of which 
latter its adherents must maintain that the quantity offeree necessary 
to move a mass of matter from this place to Pittsburg, on a level 
plane, \^ill also be required to move the same matter across ^l table, 
provided each of them were the same length of time in performance; 
and further, that the quantity of resistance would not be increased by 
using runners sliding on the plane, instead of the best adjusted wheel 
and axle. 

Fhiladelphia, .^gUBt lOM, 18£9. 



NOTICES OF LITERARY AND SCIENTIFIC WORKS. 

Vir^nia Literary A/w5cwm.— The prospectus of this Literary and 
Scientific journal, appeared in February last, and the first number 
was published on the 17th of June. Its objects are '^ to communicate 
the truths and discoveries of science to the miscellaneous reader, and 
to encourage a taste for polite literature." 

Should it fail in attaining these ends, we may safely venture to 
predict that the fault will rest with the public alone, as the source 
from which it issues is a perennial one. The work is published at the 
University of Virginia, and under the auspices of its professors. 
Upon this simple fact its claims, in advance, may be securely rested. 

It is not designed to confine this journal to "the erudite disquisi- 
tions of the scholar, or the profound researches of philosophy," but 
to comprehend whatever may please or instruct, admitting, therefore, 
the sportive efiusions of wit and fancy, and thus to adapt the repast 
which is ofiered, to the diversified tastes of its readers. 

In the plan and government of the University of Virginia, there is 
much to interest every friend of literature and science, as, in them, 
there is much of novelty; its founder, the venerated Jefferson, in- 
tending to establish an institution which should be adapted to the 
present state and wants of society. " The progress of an experiment 
of this high character, made by the most popular and most philoso- 
phical statesman of his age," will be recorded in this journal and 
the lively curiosity respecting it, excited in the bosoms of the friends 
of learning, will consequently be satisfied. 
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The work is htndsoQielj printed^ a number issues every week^ 
upon a sheet of super royal octavo. The terms are five dollars per 
annum, payable in advance^ and communications, post paid, are to 
be addressed to the editors of the Virginia Literary Museum, Uni- 
versity of Virginia. 

7%c American Journal of Science and Arte. — It is now eleven 
years since Professor Silliman, of Yale College, commenced this 
journal, of which sixteen volumes have been published. At the 
time of its establishment, it was the only periodical of our country 
devoted to the natural and physical sciences, and during a large por- 
tion of the time which has elapsed since its commencement, it has 
stood alone; not only has it republished the discoveries made in Eu- 
rope, but it has also been the vehicle of much original matter, and 
has thus largely contributed to diffuse both at home and abroad, a 
knowledge of the i^tural history, and the progress of general science 
and the arts in the United States. .^-f 

The only compensation which the editor has obtained tm hia la- 
bours during this period, has been the approbation with wlTictMithey 
have been received, and the conviction that he was largely colitribut- 
ing t» the extension of useful knowledge; for whilst the merit of the 
work has been universally confessed, those who have supported it by 
their subscriptions have never exceeded six hundred, a number barely 
suflBcient to defray the current expenses of such a work, whilst the 
conductor is compelled to forego many of the ' liberal things' which 
he devises. 

Two years since an appeal was made to the public, urging the 
friends of science to use their efforts to extend the circulation of the 
Journal, by striving, individually, each to add one to the number of 
subscribers, and a similar appeal accompanies the number recently 
published. ^< One thousand subscribers are necessary to give the 
American Journal entire security, and to add, in the most desirable 
degree, to its efficiency, and to the excellence of its execution, both 
in Us material^ and in its external dress. Who can doubt that with 
proper exertions, five hundred additional subscribers may be 

OBTAINED. 

^< The terms are three dollars a volume in advance, and there are 
two volumes a year, of two Nos. each; they were originally stipulat- 
ed to contain 320 pa^es, but have averaged more than 400. 

<< The editor and his agents will pay to any person, one dollar for 
every new subscriber, who pays his advance for the year, or for one 
volume; and every new subscriber who volunteers his name either 
to the editor or his aeents, with a payment in advance of five dollars, 
shall be credited six dollars in the first year's account. 

" Returns may be made, either to the editor, or to Hezekiah Howe 
or A. H. Maltby, New Haven; E. Littell & brother, Philadelphia; 
G.&C.& H. Carvill, New York; Hilliard, Gray, Little & Wilkins, 
Boston, or to any of the agents of the Journal, who are authorized to 
fulfil the above stipulations. Complete sets of all the back volumes^ 
can be furnished." 
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MemmkB on lAe Stowage and SaUmg of Shq^ tmd Ve^dB^ Bff 
Ckimiinmder Jo«n Pbabse, R. N« 

Thb foltowin^ remarfa have iprBng from ideas formed dttriag 
weA alter a practical experaeocei as a aeaman, of upwards of twentj 
yeart^ a^lre sea terricei I commit them to paper as a aeamani and 
sole&y with the intcntioii of emlcavoarinf; to show^ bj a plain states 
raeiity n^iat appear to me as errors ia &e system dF stowing and sail- 
ing oar ships; Perhaps I may vcnbtse to assert, that, generally 
speakings there is no r^lar system fallowed, or timt the sut^ct is 
not 8«ilTOiefit|y conudered on mathematical prinoiples. 

Chapman, in the prefiiioe to his TVeofite on Ship BtiiUmg^ ob- 
serves, that, ^ in the oonstnictimi of ships, people nsnally make at- 
tempts, at different times, to improre .the form, each person according 
to his own ^perience; thus, after the construction of one ship, which 
has been tried and fotind to possess such or s«ch a bad quality, it 
seems possible to remedy this defect in anotter. But it often (not 
to say generally,) happens, that the new ship possesses some rank 
equally as great, ana, frequently, eiwn that the former defect, in- 
-stead of b^ng remov^, is increased. And we are unable to deter^ 
vnne whether this fault proceeds from the form of the ship, or from 
etiwr unknown circumi^ances. 

It thus appears, that the construction of a ship with more or less 
good qualities, is a matter of chance, and not of prerious de^gn. 
And it hence follows, that as long as we are without a good theoi^ 
on ship building, and have nothing to trust to beyond bare experi- 
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ments and tritl«, this art cannot be expected to acquire any greater 
perfection than it possesses at present. 

<* At the same time, the cmistruction of ships and their equipmeDt 
ar)e attended with too great expense, not to endeavour, beforehand, 
to ensure their good qualities, and their suitableness for what thej 
are intended for. The theory then which elucidates the causes of 
their different qualities, which determines whether the defects of a 
ship proceed from its form, or from other causes, is truly important; 
but as the theory is unlimited, practice must determine its limits. 
We may, consequently, further conclude, that the art of ship build- 
ing can never be carried to the last degree ^ perfection, nor all 
possible good qualities be given to ships, b#>re we at the same time 
possess, in the most perfect degree possible, a knowledge both of the 
theory and practice. 

*^ Lastly, it is evident, from all that has been said, that a ship of 
the best form will not show its good qualities, except it is at the 
same time well rigged, well stowed, and well worked by those who 
command it" 

I have quoted the authority of Chapman, to show that much de- 
pends on the stowage and mana^ment of a ship. 

Many experiments have, of late yeare, been med, many improve- 
ments made, and much, no doubt, yet remains to be done. But al- 
though naval architects appear still to differ respecting the formation 
of the body, it appears to me there is less room for improvement in 
the structure, than in the system of stowage and sailing, which ap- 
pears to require considerable alteration, before it can reach perfection. 

It has been very generally observed how well our own ships, after 
an action, and those captured from the enemy, have ajppeared to sail 
under jury-masts, or, comparatively speaking, they have appeared 
to sail better in proportion under jury-masts, than with their proper 
ones— a strong proof in support of which occurred a few years since. 

The Essex, late American frigale, sailed from Plymouth, under 
very low jury-masts, attend^ by the Dwarf cutter, of two hondred 
and ten tons, for Dublin, there to remain as a depot. At the en- 
trance of the Bristol Channel, they fell in with a larce smi^Kng 
lugger, to which they gave chace off the wind; tiie Eissex, after a 
considerable run, capturing the lugger, and leaving the Dwarf tot 
of sight, or nearly so-^^hi proof she must have sailed as fast as if 
properly masted. 

I shall niention one more circumstance.. It will be nicoUected, 
the Vanguard, lord Nelson's flag-ship, lost her fore-mast off TeiUoB, 
firevidus to his fleet joining him, and his pursuit of the French fleet 
to Bgypt. His lordship proceeded in the Vanguard, under a jury 
fore-mast, to Egypt, back to Sicily, and to Egypt again, where be 
fsnnd the enemy; and I do not recollect the Vanguard causing the 
least delay or impediment to the fleet Had his lordship c<»isi&red 
it likel^r, or that the Vanguaid would not have been able to keep her 
station iir chase^ in the event of falling in with the enemy at sea, he 
would, no doubt, have shifted his flag to some other ship; and the 
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world knows well bift lordship was too amious to be first in atitioa 
to risk any thing that might disappotnt Yivm. 

Prom these and stmiiar circumstances, an opinioa that inany of 
ear ships are overmasted, may have purtlj originated. 

Ships are supposed to be constructed agreeable to plans mathe- 
maticailj arranged, varyins in their formation according to the ideas 
•f difllsrent ardiitects, and intended to be immersed to a certain 
depth in the water, when complete and ready for sea. To which 
floatation, it appears to me, they should be brought to, and kept as 
near as possime, except there should be any material deviation in a 
ship from the plan about the load water-line; in that case it is bet- 
ter, and as a general thing it is as well, to observe the formation of 
the bottom about the load water-line; and be guided accordingly. 

If a ship is built strictly agreeable to the ^an, and is immersed 
deeper than the builder intends, his views are frustrated, and the 
object of constructing a ship adapted for fast sailing lost sight of. 

Professor Inman^ in hts general remarks on the construction of 
ships of war, observes,-— 

** It may be observed, generally, that it is advantageous to gpve 
the projected ship the requisite stability with as little mil last as pos- 
sible, hj which means a copstructor is enabled to reduce the dis- 
placement or magnitiHle of the body under water, a circumstance 
very fovourable to a ship in sailing and working. With a similar 
view, every weight put On board, and reckoned in getting the dis- 
plaoement, should be kept as low as possible. No useless ixiggage 
or weight (^ any kind should be put on board on any account what- 
c¥er." 

I have quoted the above authority as bearing a little on the point, 
and in corroboration oif what I allege. 

I must also observe, that, by too deep an immersion, the fullest 
part of the body would be carried below, the surface; consequently, 
tbe displacement wouid be considerably increased, and also the re- 
sistance of the water on the lower part of the bottom. It, therefore, 
appears to me, when a ship, immersed to a certain depth, has not 
sufficient stability! under sail, that ike masts should be reduced, in 
preference to immersing it de€j}er in the water. 

^That it is most natural a ship should have masts in proportion to 
the body, below the mrface, when immersed to what is considered 
a proper depth, must appear very evident; and also that, with such 
masts, she would sail equally well, as with a deeper immersion and 
proportional addition to the masts. But it must be expected the 
ship would be more uneasy under the increased masts in bad weather; 
ma as die masts and rigging may be considered as back sail on a 
wind, the increased mast» and rigging must also add to the impedi- 
ment of her sailine. Consequent^, the advantage must evidently 
mpear in favour of the lesser masts and immersion. 

The case of the Essex must appear as strong proof in favour of 
the principle in sailing oft* the wind; being, no doubt, ballasted in 
proportion to her masts. At the same time, it must be allowed no 
just conclusion could have been derived from a trial of her on a 
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vittdi a» on that pmiit, alihongli tke sail nin^t bo CMMiderod iafair 
proportion to the body inawratd^ vet, from the body floatiag Ugh 
above the awface» the reaUtaace ot the wind on it would haye been 
much greater than with a deeper immertion aad naats in proportion. 
Neither would the immeraion have been taflhsient to reaiat the late- 
fal laApnlse. 

ChapmaBy in his 7V«alif e m Ship BuUding, obaervee, that, «« te 
determine the surface proper to be e^ven to the sails» imm the know- 
ledge which we have of the effect of the wind on planea or sails, 
with difierent velocities in different direotiona» it would be necessary 
to enter open, loi^ calculationa of gwat difficulty* and vet of little 
ifliportaAce. We may compare plwis of shi|is, and of their rigging, 
which are tried and known, ana nothii^ will be re(|«ired further 
than to be |(uided by those ships which have the best proportion of 
canvass* with respect to the centre of effort of the wind on the sails 
andthesUbility.^' 

And professor Inman, in his general remarks on the conatniction 
of ships of war, observes, that, ^ after all the pains the constructor 
may take, from the imperlection of the theorv of resistances, or from 
some other unknown causes, it is possible that a ship, on fstng to 
sea, wUl not be found to haye the point. of sail exactly adjostod to 
the mean resistance. In this case, nothins; can be done, except by 
altering the mastinx, for effecting which, ifpossiblei, every poKtical 
facility should, in the first place, be left in tne building, or 1^ bring* 
ing the ship more by the head or stemi thus adjusting the seat of 
the ship in the water to th» masting, as it is#" 

By which it appears there is no rule which can be strictly de- 
penaed on, to calculate a correct proportion for the masts or their 
positions. 

Many of our ships of the same class and computed tonnage, differ 
in the n>rmation of their bottoms^ it also frequently happena that one 
ship shows greater stability under sail than anothleri and that, with 
the same quantity of provisions and stores^ one is deeper immersed 
in the water than another. The only supposition to be doawn from 
it, is, that they have the same proportion of masts and ballast 

If the supposition be admitted, it appears to me very erroneoos, 
and that ships, though of the same computed tonnage, differing in 
the formation of their bottoms, ouj^t not, as an established rule, to 
have the same proportion of masts and ballast. 

If one has less displacement than another, she will have less ca^ 
pacity in the hold$ consequently, will not stow so much, or require 
so great a weight to immerse her so deep in the water. It, there- 
fore, appears most natural she should have a less proportion of maais. 

As well as what Chapman and professor Inman observe, respect- 
ing the proportions for, and positions of, the masts,it may be supposed, 
from the many alterations which have been made in the masts of onr 
experimental ships, there is no rule to be depended on. And as 
Chapman observes, ^* we may compare plans of ships and of their 
' >ing, &c.," which I have quoted 4)efore. . , 

That such would be the most correct method to ascertain a true 
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propoiiaoB, time em be Uttte dovbt; tet il «p|>ea» to me do juaft 
concbuBoii eaa bo mado at to«ihe |>roper piOD«tion of auutsy tiil tho 
ftyston of stowige bm uadergpoo eooaideniMo alttmtioBO. 

I hwre vontared to oaiert that, genorally •peaking, there k m 
roffolar syaten followed in stowiiur our abipe» Ib proof of whkb, I 
think it i» oftly neceaaary to recoQect the OMUiy alteratioM im the 
stowage of our eiperiiMBtd ahipa, and the Tarioua altovatifHig in the 
trim of A«n at aea^ and wUeb iqipear to have made coaaideiible 
altecatkma ia their aaiiii^ qaalities, 

" It 18 a very common practice to trim shtpa, by making each man 
oany a shot or two aftf reaMfring the fbraaMMt gpwa afi^aad whkh 
ia frequently done to ease a ship in a kead aea. Bat it akould.be 
recolleoled when a ship is in chase, the fiNPemosi'giins are those go* 
ilapaUy first wanted, and reqnke to be in their pUces, and the mea 
froooently required io thrir stations* It mast, therefore^ aMoar 
eviaentt that bat few of our ships are properly stowedi «nd taat it 
is most essential an attempt should be inade to unnrove the system, to 
obviate the necesaitgr of such alterations at sea, by a better arrange* 
nsent of the ballast, stores^ and provisions 

I am of opinion that nerfeotion in the stewa|^ should be made a' 
primary olyecti whMi that is attained, ttere will be a sure founda- 
tion to work from, in finding a true proportion for the masts. It 
appears tame perfecdy easy, and I hope to see it reduced to a regu- 
lar and perfect system. 

I am also of opinion that, after viewing the formation of a Tessel'a 
bottom, very Itttte consideration is required to deterttiine how she 
ought to be stowed. Naval architects recoounend the weUit to be 
ke^ as near the cmtre as possiblei to me the fora»ation of the bot- 
tom points it out, and that the eitremities should be kept as light as 
possible, to ease the pitching and sendiiw motion in a head sea. 
Thi^ all basnet been done to effect that Mrject, and which iqppears 
to me easily may, I shall endeavour to esEplam. 

Much cannot be said, and very little need be^ as to the most pro* 
per place for stowing the ballast alone, or its amNBgemeBt£ it is the 
distribution of the Wipr wrights wUch can most contribute to it| 
and the ^reat weights, at present in the fore extremity, stand op^ 
posed to it 

A fiict well worthy of notice nu^ be mtroduced here:— • 

It is Universally Icnown how well the Kentish aud Sussex smuc- 
^ing vessels have always sailed. The feet is, there is very Httie 
but the caigo to stew, and that is plaeed in the centre of the vessek 
A small quantity of provisions, a few sails, and their anchors and 
cables, is tin only weight beside, and. which is also kept clear of the 
extremities. AimI this method appears' to be derived more from a 
sort of established knowledge or practice, which descends from 
fether to son, than mi acquire system^ as perhaps there are no men 
possessed of less sci^itwc knowledge. 

I shidl, thecefore, only observe, with respect to the ballast, that 
it should be winged in proportion to the supposed or ascertained in- 
dinat^ of the Slip to rolling, and on no account to extend it to the 
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finer psrtsf as withoot it^ tiiere is safficient longitudinal space tn a 
large siitp to trim the ballast, so as to bring her to a proper draught 
of water, provided the stores and Dfovisions are also properly ar- 
ranged,' and those of the least weight selected for stowing nearest 
the extremities* To contribute towards which, i propose reili<»¥ing 
the cat-beads, and stewing the anchors further art; which may be 
effected, in my opinion, with little or no difficulty. 

ViawiiM; it on lever principle, the weight is now at the very ex- 
treme end, and the lever in the position ** horizontal'^ of its greatest 
power. 

Chapman observes, ^ the reason of the pitchine and sending mo- 
tieo is easily seen. When a wave has passed me fore-part of the 
ship, and is got near the middle, there is a great void space under 
the bows, where the ship is not supported. It precipitates itself, 
therefore, with a certain momentum, which is the product of the 
weights in the fore-part, multiplied by their distance from the point 
where the ship is sumciently Supported. 

** This kind of motion is greater in stitps which are very full near 
the load- water-line, fore and aft, and very lean below^ but if the 
weights in the fore-part are carried nearer the middle, the momen- 
tum With whidi the ship plunges itself in this part, will be less; and 
not only this motion becomes less quick, but, moreover, the follow- 
ing waves which meet the fore-part of the ship, have less diflicultj 
in raising it again. The same observation may be made on the aft- 
part" 

The preceding observations ought* to be sufficient to convince all 
but the most prejudiced, that I am justified in what I propose; and 
naval architects must concur with me in its uttHty, although they 
have never put it in practice. I ^fall, therefore, endeavour to show 
that it is practicable. 

By removing the cat-heads aft, there would be a few fathoms mere 
of cat-fall to run up, but which, considering the very short time taken 
to cat the anchor, does not appear to me can t»e considered an ob- 
jection: and the anchors being brought abaft the round of the bow, 
would fish clearer of the side than at present, and stow neater, and 
similar to the spare and sheet anchors. 

From observations which I have made on several frigates, it ap 
pears to me, if the cat-heads were removed to the fore-part of the 
channels, which, in the several ships, would be from eight to ten feet 
further aft than where now placed, that both stock and fluke would 
stow perfectly clear of the ports. And when it is considered thai a 
forty^six gun frigate's two bower anchors weigh four tons and a half, 
which, together with the stocks, cat-heads, knees, fastenings, &c., 
cannot be estimated at less than six or seven tons, there can be no 
doubt the renft)val aft of so much weight would- give considerable 
relief to a ship in a head sea; contribute to a better arrangement in 
stowing the snip, and, in many cases, obviate the necessity of stow- 
ii^ baflast too hear the after extremity. It would also be removing 
IkHy per c^t. more weight than the two foremost guns. 
•* There are no vessels which require easing in a sea more than otif 
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brigs. The weight of an eighteeo gun brig's two b#ver ancbors, 
stocks, cat-heads, knees, fastenings, &c^ cannot viie estimated at 
much less than four tons; and which, by a little alteration in ihe 
arrangement of the chain-plates, to admit the fluke of the anchor in 
between two shrouds, I am of opimon mar be removed aft seven or 
eight feet, and the ancbors stow clear of tne ports; as thottpaije an- 
chor stows clear, which is placed abaft the channels, I can, see no 
reason why the bowers should not 

In cutters I have liad the cat-heads so far aft, that the crown of 
the anchor has stowed close to the fore shroud; they have stowed 
perfectly easy, and I observed that the copper about the bows has 
been less injured, than in vessels which had their cat-heads further 
forward* « 

It is in our smaller and sharpest vessels its effect would be great* 
est, but there can be no doubt of its advantage in all.sUpa; and 
should the experiment be tried, I have no doubl it will be extended 
to all. 

In many ships, «id all our smaller vessels, the coal-hole is also 
very far forward; and as the coals are a considerable weight, and 
not speedily consumed, I should recommend stowing them fiirther 
aft, and wiler where they are now, and to use this water first 
. There is also a very great w^ht In the fore extremity of a line- 
of-battle ship; the gunner's, boatswain's, and carpenter's stores, 
wl^ch it appears to me may be stowed nearer the centre of the ship, 
by the fdlowing arrangements. 

Where those stores are now stowed, to build a room to receive 
part of the bread firom aft, keeping a clear wing passage round the 
bowS) by which means the bread would be as well preserved' as if 
4& the after bread-rodm. The biead forward can be used first, or it 
can be taken from forward and aft, alternately, as the trim of the 
ship may appear to require. The remaining space to be divided into 
store-rooms for marine clotiiing, slops, beds, and such light weights 
as are at present stowed in the after cock-pit 

All the mates, midshipmen, and assistant-surgeons,. to mess in the 
gun-room, a much more oealthy and airy Htnatioa than the cock-|nt, 
and to have a store-room in the cocL-pit for the mess-utensils and 
sea-stores. 

B;^ the removal of bread fonmurd, the after bread-room may be 
considerably reduced, and the surgeon's and purser's cabins removed 
farther aft. By such an arrangement there would be sufficient space 
abaft the cable-tiers for the reception of the gunner's, boatswain's, 
and carpenter's stor^; and whicn would not be much abaft the cen- 
tre of the ship. 

la frigates, also, and smaller vessels, similar arrangements should 
be made as far as possible; and if those were carried into eftect, 
there would be no necessity for extending the stowage of the ballast 
to the after extremity, as is too often the case. 

In the Cruizer, ^ eighteen gun brig," we were obliged to stow 
ballast in the bread -room— the case, Fbelieve, in mostof the bris;s; 
which would not have been requisite, had the anchors and coal-holes 



Digitized by 



Google 



1 5d On the Skfwtige and Sailing of Ships^ and Vessels. 

been removei fitrther aft. Since which, I lielieve, some alteFation 
has been made in the ^tore-rooms; but if weight has been reduced in 
the fere extremity, b^ that means, it has been incr^ised agun bj the 
addition of a heayy forecastle, which also considerabiT increases the 
top weiffht. Poops and quarter boats have foilowad tne forecastles; 
«nd to Ae little ten-gun brigs, all this additional top wmght has been 
added— even a cutter of one bundred and twentj tons, follows the 

Tfer carrying quarter boats, 
must repeat an observation of ph>fessor Inniaa's,4is it is most 
applicable to the pcrint in question ^—* 

*^ It may be oMerved, ^nerally, that it is advaati^eous to give 
the projected ship the requisite stability with as little ballast as pos- 
sible, by which means a constructor is enabled to reduce the dis- 
placement or magnitude of the body under water, a circumstance 
very fiivourable to a ship in sailing and working. With a slaulsr 
view, every weight p«t on board, and reckoned in getting the dis- 
placement, should be kept as low as possible. No useless bageace 
or weights of any kind snouM be pat on boavd on any accoant v3iia- 
ever." 

Every one who can agree with professor Inman, must coMleaia 
the system of adding so much top and overha&gii^ weight. 

Forecastles werelrst fitted by the captains, were very l^bt, and 
could not have cansed much impediment to the vessel's sailings but 
the heavy way ther are now fitted, many witii heavy balwarks above 
them, and other additions which have succeeded, must be materlaliT 
felt 

I may be told the quarter boats are of a liaht description; bmt 
wh^i every common saibr will admit a jacket liang in the rigging 
to be ui impediment to sailing on a wind, I sihr it is incoBststenrtio 
^UUTT quarter boats in such sniall vessels. But, allowing them to 
te of a light description, the wright of the iron davits is to oe added, 
nnd it should be remembered that when a vessel Is launehing, aU 
though its actual weight is not, yet its power is, coandembly io- 
creased by tiie action of the vessel. 

I was four years and a half first lieutenant of an eiohteen^gun brig^ 
tiiey were then in their original state, and no vessels saiM better. 
I afterwards commanded a larj^ cutter four years, and had many 
opportunities of sailing wiA bngs, in timr onguial state. Subse- 
qucni tu which I commanded a large entter three jwars, and under 
the orders of several of the finest wigs in* their present state; and I 
am convinced they neither sail nor work so well as formoriy, and 
that it is attributable to the alterations which (^ve been made. 

I am also of opinion, that by taking away the poops and quarter 
boats, building the forecastles as light as possible, with only a low 
wash-stroke of three-quarter inch elm or oak board above it, which 
would be quite sufficient, and removing the anchor and coal-holes 
further aft, they would be superior in thdr sailing qualities, and as 
sea boats, to what they were in their original state. 

Masts are frequently raked, by some to ease a ship in a head sea, 
by others to improve her sailing. 
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It does nott however, occur to me, that it can give tdoeh relief to 
a ship: for, supposing it to be the overhanging weight of the mast, 
acting on lever principle, which contribates to the pitching motion, 
the mast miist be conaiderablj beyond a perpendioolar before it can 
have much effect^ and admitting the supposition, it may naturallj 
be supposed that a raking mast will act diametrically, and increase 
the sending motion aft* 

But there appear? to me a great objection to raking roasts, in ships 
aad square -ri^ed vessels. 

If masts are raked, the yards are not at right angles with them, 
when a ship is on a wind. The consequence is, the sails are put 
out of their proper form, and drawD, or I may sajr forced, towards a 
diamond shape* The main-sail shows it in the diagonal girt across 
the sail from the tack to the lee^earing; the leeches of the sails are 
quite slack, and bag to leeward. 

It is allowed the wind acts on the same principle when striking 
the sails obliquely, as if perpendicular, or at right angles — its power 
decreasing as the obliquity increases. If, therefore, the lee leeches 
of sails are slack, and bag to leeward, the obliquity c^ the wind must 
be increased, and its power lessened. It, therefore, appears much 
preferable to give a ship relief, by removing' weight from the fore 
extremity, than by raking the masts. 

I have frequently heard of various alterations having been tried in 
ships, to improve their sailing, and that raking the masts was the 
only cme which proved successful. This is a circumstance which, 
it appears to me, may be considered as arising from some of those 
unknown causes alluded to by professor Inman in the following ob- 
servation:—^ 

«< After all the pains the constructor may take, from the imper^- 
fection of the theory of resistances, or from some other unknown 
causes, it is possible that a ship, on going to sea, will not be found 
to have the point of sail exactly adjusted to the mean resistance. In 
this case, nothing can be done except by altering the masting^ for 
effecting which, if possible, every practical facility should, in the 
first place, be left in the building, or by bringing the ship more by 
the bead or stern, thus adjusting the seat of the ship in the water to 
the masting as it is." 

The circumstance, however, proves an errorj but where, it is dif- 
ficult to determine,— and without being in possession of particulars, 
it were useless to attempt it. The ships might not have had their 
proper seats in the water; the point of sail might not be correctly 
adjusted, or it might arise from some other cause. 

It is evident, however, that, seated in the water as they were, 
they required more after-sail — consequently could not have steered 
well; and it generally happetis when a ship steers badly she does 
not sail well. The conclusion, therefore, may very naturally be, 
that raiking the masts improved both steering and sailing qualities. 

It, however, appears to me, when a ship is properly seated in the 
water, and requires more after-sail, that it is preferable to remove 
the foremast a little further aft than to rake the masts, as it would 
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have the same efiect, and give considerable relief to the fore ex^ 
tremitj. 

There is one part of professor Inman's observation — *' or by bring- 
ing the ship more by the head or stern, thus adjusting the seat of the 
ship in the water to the masting, as it is,'* whicji it appears to me 
can only be meant as a temporary expedient, and till an opportunity 
otters to alter the masting; as it would be sacrificing a very material 
point — the proper seat of the ship in the water. . J. P. 

{^^uarUrly Journal. 



On the Phmomena of Volcanoes. By Sir Humphry Davt, Bart. 

F.Itgk» 

When in the years 1807 and 1808, I discovered that the alkalies 
and the earths were composed of inflammable matter united to oxy- 
gen, a number of inquiries sug^sted themselves with respect to 
various parts of chemical science, some of which were capable of 
being immediately assisted by experiment, and others required for 
their solution a long series oi observations, and circumstances ob- 
tained only with difficulty. Of the last kind were the inferences 
concerning the geological appearances connected with these dis- 
coveries. 

The metals of the alkalies, and those of such of the earths as I had 
decomposed, were found to be highly combustible, and altered bj 
air and water even at the usual temperatures of the atmosphere; it 
was not possible, consequently, that they should be found at the sur- 
face of the globe, but probable that they might exist in the interior: 
and allowing this hypothesis, it became easy to account for volcanic 
fires, by exposure of the metals of earths and alkalies to air and 
water; and to explain, not only the formation of lavas, but likewise 
that of basalts and many other crystalline rocks, from the slow cool- 
ing of the products of combustion or oxidation of the newly-discover- 
ed substances. 

I developed this opinion in a paper on the decomposition of the 
earths, published in 1808; and since 1812, I have endeavoured to 
gain evidence respecting it by examining volcanic phenomena of 
ancient and recent occurrence in various parts of Europe. 

In this communication I shall have the honour of laying before the 
Royal Society some results of my inquiries. If they do not solve 
the problem respecting the cause of volcanic fires, they will, I trust, 
be found to offer some elucidations of the subject, and may serve ^ 
the foundation of future labours. 

The active volcano on which I have made my observations is Ye- 

. suvius; and there probably does not exist another so admirably fitted 

for the purpose: its vicinity to a great city; the facility with which 

it may be ascended in every season of the year; and the nature of 

* From the Philosophical Transactions* for 1828. Part 1. 
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its activity^-'^ll offer peculiar advantages to tiie philosophic in- 
quirer. 

I had made several otiservations on Vesuvius in the springs of 
1^14 and 1815, which I shall refer to on a future occasion in these 
pages; but it was in December, 1819, and January and Februaij) 
18£0, that the volcano offered the most favourable opportunitj for 
investigation. On mv arrival at Naples, December 4, I found that 
there had been a small eruption a few days before, and that a stream 
of lava was flowing with considerable activity from an aperture in 
the mountain a little below the crater. On the 5th I ascended the 
mountain, and examined the crater and the stream of lava. The 
crater emitted so large a quantity of smoke, with muriatic and sul- 
phurous acid fumes, that it was impossible to approach it except in 
the direction of the wind^ and it threw up every two or three minutes 
showers of red hot stones. The lava was flowing from an aperture 
about one hundred yards below it, being apparently forced out by 
elastic fluids, with a noise like that made by the steam disengaged 
from a pressure engine; it rose, perfectly fluid, forming a stream of 
from five to sij^ feet in diameter, and immediately fell, as a cataract, 
into a chasm about forty feet below, where it was lost under a kind 
of bridge formed of cooled lava; but it re-appeared sixty or seventy 
yards further down. Where it issued from the mountain, it was 
nearly white hot, and exhibited an appearance similar to that which 
is shown when a pole of wood is introduced into the melted copper 
of a foundry, its surface appearing in violent agitation, large bubbles 
rising, which in bursting produced a white smoke; but the lava be^ 
came of a red colour, though still visible in the sunshine, where it 
issued from under the bridge. The force with which it flowed was 
so great, that the strength of the guide, a very stout young man, was 
kisufficient to keep a lon^ iron rod in the current The whole of its 
course, with two or three interruptions, where it flowed under a cooled 
sur£ice, was nearly three-quarters of a mile, and it threw off clouds 
of a white smoke. It smoked less as it cooled and became pasty; 
but even' where it terminated in moving masses of scoria, smoke was 
still visible, which became more distinct whenever the scoria was 
moved, or the red hot lava in the interior exposed. 

Having ascertained that it was possible to approach within four or 
five feet of the lava, and to examine the vapour immediately close to 
the aperture, I returned the next day, having provided the means of 
making a number of experiments on the nature of the lava, and of 
the elastic fluids with wnich it was accompanied. I found the aper- 
ture nearly in the same state as the day before, but the lava spread 
over a larger surface, forming an eddy in the hollow of the rock,* 
oVer which it fell, from which it could be raised in an iron ladle 
more easily than from the current, and where there was much more 
facility of placing and withdrawing substances intended to be exposed 
to its agency. 

One of the most important points to be ascertained, was, whether 
any combustion was going on at the moment tlie lava issued from the 
mountain. There was certainly no appearance of more vivid igni- 
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tion when it was exposed to air, nor did it glow with more intensity 
when it was raised into the air by an iron ladle. I put the circnm- 
stance, however, beyond the possibility of donbt: I threw some of 
the fused lava into a glass bottle furnished with a ground stopper, 
containing siliceous sand in the bottom: I closed it at the momeBti 
and examined the air on my return. A measure of it mixed with a 
measure of nitrous gas ^ve exactly the same degree of diminution as 
a measure of common air which had been collected in another botde 
on the OKMintain. 

I threw upon the surface of the lava, nitre, both in mass and in 
powder. Amr this salt had fused, there was a little increase of 
vividness in the ignition of the lava, but much too slight to be re- 
ferred to pure combustible matter in any quantity; ar^ on makinc 
the experiment on a portion of lava taken up in the ladle, it appeared 
that the disengagement of heat was partly owing to the peroxidation 
of the protoxide of iron, and to the combination of the alkali of the 
nitre with the earthy basis of the lava; for where the nitre had 
melted, the colour had changed from olive to brown. This conclu- 
sion was still further prov^ by the circumstance, that chlorate of 
potash thrown upon the lava did not increase its degree of ignition 
so much as nitre. When a stick of wood was introduced into a 
portion of the lava, so as to leave a little carbonaceous matter on its 
surface, nitre or chlorate of potassa then thrown upon it caused it to 
glow with great brilliancy. Some fused lava was thrown into water, 
and a glass bottle filled with water held over it to collect the gas dis« 
engag^; it was in very minute quantity only, and when analyzed 
on my return proved to be common air, a little less pure than that 
disen^ed from the water by boiling. A wire of copper of y^th 
of an inch in diameter, and a wire ofsilver of j^ih^ introduced into 
the lava near its source, were instantly fused; an iron rod of j^th of 
an inch, with*a piece of iron wire of about j^th, were kept for five 
minutes in the eddy in the stream of lava; they were not fused; 
they did not produce any smell of sulphuretted hydrogen when acted 
on bjr muriatic acid. A tin-plate funnel filled with cold water was 
held in the fumes disengaged with so much violence from the aper- 
ture through which the lava issued: fluid was immediately condensed 
upon it, which was of an acid and subastringent taste. It did not 
precipitate muriate of baryta; but copiously precipitated nitrate of 
silver, and rendered the triple prussiate of potassa of a bright blue. 
When the same funnel was held in the white fumes above the lava 
where it entered the bridge, no fluid was precipitated upon it, but it 
became coated with a white powder which had the taste and chemi- 
cal qualities of common salt, and proved to be this substance abso- 
solutely pure. A bottle of water holding about | of a pint, with a 
long narrow neck, was emptied immediately in the aperture from 
which the vapours pressing out the lava issued, and tne neck was 
immediately closed. This air examined on my return was found to 
give no absorption with solution of potassa; so that it contained no 
notable proportion of carbonic acid, and it consisted of 9 parts of 
oxygen and 91 of azote. There was not the least smell of sulphur- 
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ous acid in the vapour from the aperture, nor were the fiitnes of 
muriatic acid so strong as to be unpleasant; but during the last quar- 
ter of an hour that I was engaged in these experiments, the wind 
changed, and blew the smoke from the crater upon the spot where I 
was standing: the sulphurous acid gas in the fumes was highly irri- 
tating to the organs of respiration, and I suffered so much m>m the 
exposure to them that I was obliged to descend; and the effect was 
not transient, for a violent catarrhal affection ensued, which prevent"* 
ed me for a month from again ascending the mountain. 

On the 6th of January i made another visit to Vesuvius. I found 
the appearance of the lava considerably changed ^ the lx>cca from 
which it issued on the 5th of December was closed, and the current 
now flowed quietly and without noise from a chasm in the cooled 
lava about three hundred feet lower down. The heat was evidently 
less intense. I repeated mv experiments with nitre with the same 
results, and exposed pure silver and platinum to the fused lava: they 
were not at all changed in colour. I collected the sublimations 
from various parts of the cooled lava above. The rocks near the 
ancient bocca were entirely covered with white, yellow, and reddish 
saline substances. I found one specimen of large saline crystals in 
a cavity, which had a slight tint of purple: this examined, proved to 
be common salt with a minute portion of muriate of cobalt. The 
other sublimations consisted of common salt in ereat excess, much 
chloride of iron, some sulphate of soda; and by the test of muriate 
of platinum, there appeared to exist in them a small quantity of sul- 
phate or muriate of potassa; and a solution of ammonia detected the 
presence of a minute quantity of the oxide of copper. 

During the months of January and February' I made several visits 
to the top of Vesuvius: I shall not particulanze them all| but shall 
mention only such as afforded me some new observations. On the 
26th of January, the lava was seen nearly white hot through a chasm 
near the place where it flowed from the mountain. I threw nitre 
upon it in large quantities through this chasm, in the presence of H. 
K. H. the Prince of Denmark, whom I had the honour of accompa- 
nying in this excursion to the moantain, and my friend the Cavaliere 
Monticelli: there was no more increase of ignition than when the 
experiment was made on lava exposed to the free air. The appear* 
ance of the sublimations was now considerably changed: those near 
the aperture were coloured green and blue by salts of copper; but 
there was still a great quantity of muriate of iron. I have mentioned, 
that on the 5th the sublimate of the lava was pure chloride of sodium: 
in the sublimate of January 6th, there were both sulphate of soda 
and indications of sulphate of potassa. In the subKmates that I col- 
lected on the 26th, the sulphate of soda was in much larger quanti- 
ties, and there was much more of a salt of potassa. From the 5th of 
December to the SOth of February, the lava flowed in larger or 
smaller quantities, so that at night a stream of isnited matter was 
alwajfs visible, more or less interrupted bv cooled lava. It changed 
its direction according to the obstacles it met with ; and never, ac- 
cording to appearances, extended so much as a mile from its source. 
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During the whole of this time the craterg, of which there were two, 
wene ID activity. The large crater threw up showers of ignited 
ashes and stones to a height apparently of from 200 to 500 feet; and 
from a smaller crater, to the right of the lam one on the side of 
Naples, steam arose with great violence. Whenever the crater 
could be approached, it was found incrusted with saline incrusta- 
tions; and the walk to the edge of the small crater on the 6th of 
January was through a mass of loose saline matter, principally com- 
mon salt coloured by muriate of iron, in which the foot sunk to some 
depth. It was easy, even at a great distance, to distinguish between 
the steam disengaged by one of the craters, and the earthy matter 
thrown up bv the other. The steam appeared white in the day, and 
formed perfectly white clouds, >yhich reflected the morning and 
evening light of the purest tints of red and orange. The earthy 
matter always appeared as a black smoke, forming black clouds ; 
and in the night it was highly luminous at the moment of the explo- 
sion. 

On the SOth of February, the small crater which had been disen- 
gaging steam and elastic matter, besan to throw out showers of 
stones; and both craters, from the SOtli to the S3d, were more than 
usually active. On the night of the 23d, at half past 11 o'clock, 
being m my bed-room at Cniatimone, Naples, I heard the windows 
shake; and going to the window, I saw ascending from Vesuvius a 
column of ignited matter to a height at least equal to that of the 
mountain from its base; and the whole horizon was illuminated, not- 
withstanding the brightness of the moon, with direct volcanic light, 
and that reflected from the clouds above the column of ignited mat- 
ter. Several eruptions of the same kind, but upon a smaller scale, 
followed at intervals of a minute and a half or two minutes; but 
there were no more symptoms of earthquake, nor did I hear any 
noise. On observing the lava, it appeared at its origin much broader 
and more vivid ; and it was evident that a fresh stream had broken 
out to the right of the former one. On the morning of the S4th I 
visited the mountain; it was not possible to ascend to the top, which 
was covered with clouds, nor to examine the orifice from which the 
lava issued. The stream of lava near the place where it terminated 
was from 50 to 100 feet broad* It had precisely the same appear- 
ances as the lava which had been so long running. I collected the 
saline matter condensed upon some of the masses of scoria which 
were carried along by the current and deposited on the edge of the 
stream; they proved to be the same in the nature of their constitu- 
ent parts as those of the lava of the £6th of January, but with a 
larger proportion of sulphate of soda, and a smaller proportion of 
muriate of iron; and I have no doubt that the dense white smoke 
which was emitted in immense columns by the lava during the whole 
of its course, was produced by the same substances. 

I shall now mention the state of the volcano at some other periods. 

When I was at Naples in May, 1814, the crater had the appear- 
ance of 'an immense funnel, closed at the bottom, with many small 
apertures emitting «team; and on the side towards Torre del Greco, 
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there was a lai^e aperture, from which flame issued to a height of at 
least 60 yards, producing a most violent hissing noise. This phe- 
nomenon was constant during the three weeks I remained at Naples. 
It was impossible to approacn sufficiently near the flame to ascertain 
the results of the combustion; but a considerable quantity of steam 
ascended from it When the wind blew the vapours upon us, there 
was a distinct smell both of sulphurous and muriatic acids. There 
was no indication of carbonaceous matter from the colour of the 
smoke; nor was any deposited upon the yellow and white saline 
matter which surrounded the crater, and which I found to be princi- 
pally sulphate and muriate of soda, and muriate of iron: in some 
specimens there was a considerable quantity of muriate of ammonia. 

In March, 1815, the appearances presented by the crater were 
entirely different. There was no aperture in tne crater; it was 
often quiet for minutes together, and then burst out into explosions 
with considerate violence, sending fluid lava and ignited stones and 
ashes to a considerable height, many hundred feet in the air. 

These eruptions were preceded by subterraneous thunder, which 
appeared to come from a great distance, and which sometimes lasted 
for a minute. During the four times that I was upon the crater in 
the month of March, I had at last learnt to estimate the violence of 
the eruption from the nature of the sound: loud and long continued 
subterraneous thunder indicated a considerable explosion. Before 
ihe eruption the crater appeared perfectly tranquil; and the l>ottom, 
apparently without an aperture, was covered with ashes. Soon, in- 
distinct rumbling sounds were heard, as if at a great distance; gradu- 
ally the sound approached nearer, and was like the noise of artillery 
fired under our feet. The luriies then began to rise and to be thrown 
out with smoke from the bottom of the crater; and lastly, the lava 
and ignited matter was ejected with a most violent explosion. I need 
not say, that when I was standing on the edge of the crater witness- 
ing this phenomenon, the wind was blowing strongly from me: with- 
out this circumstance, it would have been dangerous to have stood 
on the edge of the crater; and whenever from the loudness of the 
thunder the eruption promised to be violent, I always ran as far aa 
possible from the seat of dai^er. 

As soon as the eruption had taken place, the ashes and stones 
which rolled down the crater seemed to fill up the aperture, so that 
it appeared as if the ignited and elastic matter were clischarged late- 
rally; and the interior of the crater assumed the same appearance as 
beforo. 

I shall now offer some observations on the theory of these phe- 
nomena. It appears almost demonstrable that none of the chemical 
causes anciently assigned for volcanic fires can be true. Amongst 
these, the combustion of mineral coal is one of the most current; but 
it seems wholly inadequate to account for the phenomena. How- 
ever large a stratum of pit-coal, its combustion under the surface 
could never produce violent and extensive heat; for the production 
of carbonic acid gas, when there was no free circulation of air, must 
tend constantly to impede the process:* and it is scarcely possible 
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that carbonaceotts matter, if such a cause existed, should not be 
found in the lava, and bedisengaged with the saline or aqueous pro- 
ducts from the bocca or craters. There are many instances in 
England of strata of mineral coal which have been long burning; 
but the results have been mereljr baked clay and schists, and it has 
produced no result similar to lava. 

If the idea of Lemenr were correct, that the action of sulphur on 
iron may be a cause of volcanic fires, sulphate of iron ought to be 
the great product of the volcano; which is Known not to be the case; 
and the heat produced by the action of sulphur on the common 
metals, is quite inadequate to account for the appearances. When 
it k considered that volcanic fired occur and intermit with all the 
phenomena that indicate intense chemical action, it seems not un- 
reasonable to refer them to chemical cause. But for phenomena 
upon suck a scale, an immense mass of matter must be in activity, 
and the products of the volcano ought to give an idea of the i^ature 
of the substances primarily active. Now what are these products? 
Mixtures of the earths in an oxidated and fused state, and intensely 
ignited; water and saline substances, such as midiit be furnished by 
the sea and air, altered in such a manner as might be expected from 
the formation oi fixed oxidated matter. But it maj be said, if the 
oxidation of the metals of the earths be the cause of the phenomena, 
some of these substances ou^t occasionally to be found in the lava, 
or the combustion ought to 1^ increased at tlie moment the materials 
passed into the atmosphere. But the reply to this objection is, that 
it is evident that the changes which occasion volcanic fires^ take 
place in immense subterranean cavities ; and that the access of air 
to the acting substances occurs long before they reach the exterior 
surface. 

There is no question but that the ground under the solfaterra is 
hollow, and there is scarcely any reason to doubt of a subterraneous 
communication between this crater and that of Vesuvius: whenever 
Yesuvios is in an active state, the solfaterra is comparatively tran- 
quil. I examined the bocca of the solfaterra on the 21st of February, 
1820, two days before the activity of Vesuvius was at its height: the 
columns of steam which usually arise in large quantities when Ve- 
suvius is tranquil^ were now scarcely visible, and a (Mece of paper 
thrown into the aperture did not rise again; so that there was every 
reason to suppose the existence of a descending current of air. * The 
subterraneous thunder heard at such ^reat distances under Vesuvius, 
is almost a demonstration of the existence of great cavities below 
filled with aeriform matter: and the same excavations which in the 
active state of the volcano throw out during so great a length of time 
immense volumes of steam, must, there is every reason to believe, in 
its quiet state become filled with atmospheric air.t 

* In 1814^ in 1815, and in January^ 1819, when Vesuvius was comparatively 
tranquil, I observed the solfaterra in a very active state, throwing up lai*ge 
quantities of steam and some sulphuretted hydrogen. 

t Vesuvius is a mountain admirably fitted, from its form and situation, for 
experiments on the effect of its attraction on the pendulum: and it would be 
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To what extent subterraneous cavities may exist ev& in common 
rocks^ is shown in the limestone caverns of Carniola, some of which 
contain many hundred thousand cubical feet of air^ and in propor- 
tion as the depth of an excavation is greater, so is the air more fit 
for combustion. 

The same circumstance which would give alloys of the metals ot 
the earths the power of producing volcanic phenomena, namelj, 
their extreme facility of oxidation, must likewise prevent them from 
ever being found in a pure combustible state in the products of vol- 
canic eruptions^ for beiore thej reach the external surface, thej must 
not only be exposed to the air in the subterranean cavities, but be 
propelled by steam; which must possess, under the circumstances, 
at feast the same facility of oxidating them as air. Assuming the 
hypothesis of the existence of such alloys of the metals of the earths 
as may burn into lava in the interior, the whole phenomena may be 
easily explained from the action of the water of the sea and air on 
those metals ; nor is there any fact or any of the circumstances which 
I have mentioned in the preceding part of this paper, which cannot 
be easily explained according to that hypothesis. For almost all the 
volcanoes in the old world of considerable magnitude are near, or at 
no considerable distance from the sea: and if it be assumed that the 
first eruptions are produced by the action of sea water upon the 
metals of the earths, and that considerable cavities are left by the 
oxidated metals thrown out as lava, the results of their action are 
such as might be anticipated ^ for after the first eruptions, the dxida-' 
tions which produce the subsequent ones ma^ take place in the 
caverns below the surface; and when the sea is distant, as in the 
volcanoes of South America, they may be supplied with water from 
great subterranean lakes; as Humboldt states that some of them 
throw up quantities offish. ^^'"" 

On the hypothesis of a chemical cause for volcanic fires, and 
reasoning from known facts, there appears to me no other adequate 
source than the oxidation of the metals which form the bases of the 
earths and alkalies; but it must not be denied that considerations 
derived from thermometrical experiments on the temperature of 
mines and of sources of hot water, render it probable that the inte- 
rior of the globe possesses a very high temperature: and the hypo- 
thesis of the nucleus of the globe being composed of fluid matter, 
offers a still more simple solution of the phenomena of volcanic fires 
than that which has been just developed. 

Whatever opinion may be ultimately formed or adopted on this 
subject, I hope that these inquiries on the actual products of a vol- 
cano in eruption will not be without interest for the Royal Society. 

easy in this way to determine the problem of its cavities. On Etna, the problem 
mi^t be solved on a larger scale. 
Vol. IV.— No. 3. — September^ 1829. 21 



Digitized by 



Google 



162 



On the Jidvaniages of Machines. 

(From Marratt's Mechanical Philosophy.) 

Persons unskilled in the nature and power of machines, seoe- 
rallj form false notions concerning them; this frequently produces 
egregious errors, and mischievous speculations. One of the most 
common conceits of these blunderers, is that of considering this p^wer 
as capable of being made to increase, and thus multiplying their ef- 
fects as agents, which is not always true. To form a just notion of 
f the aid which may be expected from machines, looking to the uses to 
which they are commonly put, we shall divide them into two kinds; 
namely, 1st Those which are intended simply to sustain a weight; 
and, 2nd. Those which are intended to draw it, or to raise it equably. 
In machines of the first sort, both the effect of the machine, and 
the immediate effect of the power, can only be estimated by the 
weight sustained. This being understood, it is evident that the 
machine increases the effect of the power; thus a force of 10 pounds, 
by means of a lever, will sustain 100 lbs., provided the arm be- 
longing to the power be 10 times as long as that belonging to the 
weight. 

It it be asked how the power can ever produce an effect so much 
greater than itself, the answer, after a little consideration, will be 
this ; the power of 10 pounds does noU in reality, sustain the weight 
of 100 pounds, but only a tenth part of it. For let the lever be one 
of the second kind; the weight 100 may be resolved into two, the 
one of which will be 90, and the other 10; the one equal to 90 is sup- 
ported by the fulcrum, and the power of 10 only sustains the other 
part of tne weight, which is 10 also. Archimedes required only a 
fixed point, to hold the whole globe of the earth in equilibrium. If 
he haa found it, says Carnot, it would not, in fact, have been Atcbi- 
medes, but the fixed point, which would have sustained the earth. 

In machines of the second kind, neither the effect of the machine, 
nor that of the power, can be estimated simply by the weight raised; 
for, otherwise, the measure of the effect would be altogether vague 
and indeterminate. In fact, any force, however small, may move a 
weight, however great, if it only be granted that the weight admits of 
being divided, and of being carried by one piece at a time. It is 
necessary then to take notice also of the time in which the power can 
move the weight from one place to another; or to ascertain the velo- 
city with which the body is moved; and on this account it is, that 
the effect is measured by the weight multiplied by the velocity. 

On this principle, we have already shown that the machine does 
not increase the effect of the force. If a man, acting with a feirce 
of 10 pounds, can raise, by means of a machine, a weight of 100 
pounds, he must move with a velocity ten times as great as the 
weight; and, therefore, he does ju#t as much as if, operating without 
a machine, he carried these 100 pounds at 10 journeys, loading him- 
self with 10 pounds at a time. Hence it is exceedingly plain, that, 
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^at it gftlned in this way bj moviog the weight, is lost in relocttj, 
aad the effect remains the same. 

With respect then to the two kinds of machines above described, 
there is this characteristic difference; namely, that the first sort add 
to the effisct of the power, while the second do not add to it. There 
is another difference not less remarkable respecting the resistances 
of friction, of ropes, and other resistances. In machines of they!r<^ 
kind, these resistances are all in favour of the power, and sustain, 
them^ves, a portion of the weight; whence there remains so much 
lesa for the power to support. On the contrary, in machines of the 
aeomc/kind, the resistances are all of them detrimental to the power, 
and form part of the weight to be overcome; whence, on this account^ 
a force is required greater than what w^uld be required if there were 
no resistance. 

We can. nQw easily bring into view the true scope and real utility 
of machines. Machines of they!r«^ kind, seem to increase the effect 
of the power; and they do this by distributing the weight conveni- 
ently between the power and the prop. Machines of the second kind 
serve not to augment the effect oi the power in quantity, but tn 
modify its aualit^in the manner in which it is wanted; and they do 
this in the following manner. The effect of the machine being the 
product of the weight and velocity, we can increase at pleasure one 
of the two factors, provided that the other be proportionably di- 
lainished. Thus, by means of a machine, we can move a weight 
enormously great, provided that we have plenty of time, or are con- 
tent to do it slowly; or, on the contrary, we can move a weight with 
a very great velocity provided that this weight be small: inched, by 
the immediate application of the power, we can scarcely go beyond 
<pertain limits either of velocity or weight. 

Another use of machines is that of enabling us to apply to the 
moving or sustaining of weights those forces which are not immedi- 
ately suitable to such a purpose, and with that particular direction 
which is most advantageous for the power. Thus, the impact of a 
stream of water, or the force of a horse, could not be applied to 
draw water from a well, or stones from a quarry, unless by the inter- 
yentum of a suitable machine; and man himself draws water more 
ea^ly by means of a pulley, than he otherwise could do by pulling 
the bucket perpendicularly upwards. 

It is impossible to lay down rules by which all machines may be 
disposed in the most advantageous manner \ the following hints how- 
ever will be of service. 

First In machines intended for carrying weights, it is best to 
rediiee the friction, and the other resistances, to the least quantity 
possible; but not those intended simply to support weights. There- 
fore, generally speaking, in the first case, simple machines are pre 
ferable; in the second, compound machines. 

Second. When the force decreases as the velocity increases, it is 
best to dispose the machine so that the force of each agent may be 
exerted to the greatest advantage, which may be done as has been 
{before explained. 
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Third. In eeneral, it is proper to tako cait^ thtt the whole of tti^ 
force be employed to the greatest advantage in produeing the in- 
tended effect; and also that no part of it be wasted on effects foreign 
to the intended purpose of the machine. Thus^ in the lever, if mt 
power act obliquely to its arm, a part of the power will be lost in 
pressing it against the point of support, with a vselesB consumption 
of force to the mere detriment of the machine. 

Fourth. When a weight is raised bj means of a crank, the mean 
arm of the lever may be considered as constant, and eiqual to -^ of 
the breadth of the crank. Combinations of two, three, or ronr 
cranks, variously disposed on the same axle, are sometimes made 
use of. When four are disposed at right ancles to each other, very 
little power is lost. The single crank is of great use in practied 
mechanics, and its power is as ^iven above. The investigatinn H 
too difficult to be here inserted; it may be made out however in the 
manner given in Femwick's Essays; and a complete demonstra- 
tion is given in Yenturoli's Mechanics. 

Fifth. Simplicity in the construction of machines cannot be too 
strongly recommended; for a multiplicity of parts, or a variety of 
wiotions, increases the expense of erection, augments the friction, and 
increases the danger of breaking. To reduce a complex machine to 
a simple one, we must construct the various parts of^the stfnple ma- 
chine so that the velocity of the impelled point may be to that of the 
working point in the same ratio as in the complex machine^ then the 
efforts of these two machines are the same in theonfi but in practice 
the simpler will be much less subject to friction and accidents* 



Notice of a ^^Treatiae on Heat, and its application in Art9 andManU' 
factures. ^y E. Peolet.*' ^ vols, with plates. Part9, 1828. 

[From the Foreign Quarterly Review, published in London.] 

Whatever consequences may have resulted to France from the 
memorable occurrences of whicii she was the theatre at the dose of 
the last century, the national industry received an irresistible im- 
pulse, which has carried her forward, ever since, in the career of 
improvement. The coalition which deprived our Gallic neighbours 
of all external resources, threw them back upon their own. The 
effect was magical; arts and manufactures sprang at once into no 
feeble and infantine existence, but like Minerva from Jupiter's brwau 
This may be attributed, in great measure, to the subversion of bne 
among many other usages inseparable from antiquated forms of go^ 
vernment — the selection of persons from every other cause thsB. 
merit, to fill responsible and arduous situations. Necessity reversed 
this procedure m France^ talent was cultivated, ability put in ttat>- 
veraal requisition, and science judiciously employing what were, ap- 
parentiy, the most unpromisiDg materials, almost instantaneottsiy 
.|-endered the nation independent. Never did philosophy hold so ess- 
alted a rank as when she thus answered the call of patriotism. Fn 
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that momeDt to the piis86iit» works have been iesttiog from the GMKc 
Press, which deyeioped new principles in every department of 
science, and directed the application of them, or siiggeated new 
processes to modify and improve such as were already known. M« 
Peclet's treatise belongs to the latter class. The first volume de* 
tails, 1. the physical theory of heat; ^ the theory of corabttstioa 
and combustibles; 3. the theory of the movements of heated air; 4. 
the tfieorv of chimneys. The second volume contains the applica- 
tion of the above— -1. vaporization; 2. distillation; 3. evaporation; 
4. drying; 5. heating of elastic fluid; 6. heating of liquids; 7. heat- 
ing, of solid bodies; 8. cooling. The author has made very many 
and ingenious experiments, the results of which prove that an alte» 
ration, which we shall hereafter notice, is required in the numerical 
values of certain terms in the formulae hitherto employed. Thero 
are» besides, many interesting particulars in the book, as will appear 
in the course of the present article. But the writings of Tredgold 
and others of our distinguished engineers, have been, of necessity, 
so incorporated in the work, that, to an Enelisli reader, there is no- 
thing new beyond what we shall extract. The total suppression of 
Dr. ISlack's name, while his theory is adopted, we regard as a com* 
pliment, imf»lying, as it does, his merits to be so generally known^ 
that any notice of his labours must be superfluous. We speak this 
with sincerity; the candour with which M. P^clet acknowledges the 
various sources of his information, is so rare amons his countrymen^ 
that we p<Hnt out this instance of it with peculiar pleasure. The 161* 
lowing IS an ingenious application of a well known fact:-— 

'* The force with which solid bodies tend to change their volume 
by the variations of temperature, is very considerable. Mr. Molard^ 
former director of the Museum of the Arts, applied it with success. 
The two side walls of one of the halls of the Museum, had bulged 
outwards, from the pressure of the vault they supported. To bring 
them back, Mr. M. pierced the walls with iron bars terminated ex- 
ternally with strong nuts; by screwing up these, the walls could be 
prevented from a greater divergence, but it was not possible to bring 
.tb«n back to their original position. One half of the bars was then 
heated bv means of lamps placed beneath them; these were conse- 
quently lengthened, the screws could be tightened, and the walls 
were partially brought back. By repeating the operation, the total 
restoration of the walls was effected." 

Admitting, as we do, the theoretical correctness of Saussure's hy^* 
j;rometer, we were much astonished at the author's high opinion of 
its' practical utility; Despretz having shown from numerous and 
direct observations, that not the least reliance can be placed on its 
indications. The blind acquiescence^ likewise, with which Sir H. 
Davy's explanation of the theory of his safety lamp is received, seems 
unaccountable, a more satisfactory hypothesis having been given by 
an Italian philosopher, M. G. Libri, of Florence, who ascribes its 
effect to the repulsive force of the metallic wire forming the ganz^ 
not allowing the flame to pass through its interstices. The relative 
tfsantity of radiant beat which alone is applicable to domestic pur- 
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jMmt, from different combustibles, has beea variously stated, some 
authors estimating it at onlj a few huudredths of the* total heat dis^ 
eagaged; the subject received M. Peclet's ^ipecial attention^ the 
apparatus he employed it is needless to describe^ the results are as 
follow:— With wood, the quantity of heat dispersed bj radiation, is 
to the total heat developed : : 1 : 3»74. The quantity of radiant 
heat is to that carried off bj the chimney : : 1 : S. With charcoal, 
these proportions are respectively 1 : 2.36 and 1.236 : 1. With 
coal, these quantities were not determined, from the difficulty attend- 
ing the experiments; it is, however, conjectured by the author, that 
the power of radiation is superior to that of charcoal, and that with 
coke it is very much more so. With peat, and the charcoal from it, 
the approximate ratios are 1 : 2.6 and 1 : 1.6. From the superiority 
of the apparatus employed, and the care bestowed on the investiga- 
tion, these results may be received with confidence. Of the formu* 
IsB hitherto, with but few exceptions, universally adopted for ascer- 
taining the velocity of heated air, it is remarked that they are not 
at all exact; they assign 

** For the height of the column which generates the velocity, the 
difference between the column of cold external air, and that of the 
column of warm air reduced to the density of the external air; but 
the velocity thus obtained is that which cold air, suk^ected to the 
same pressure, would have, and not that of the warm air. The dif- 
ference may be considerable, for in the example we have selected, 
the velocity of the warm air is in value 19.18, while calculated ac- 
cording to the preceding principle, it would be only 16.33 metres." 

If then h represent the height of the column of heated air, t the 
external, and V the internal temperature, m the dilatation of air for 
each degree of the centigrade thermometer, the height of the column 

of cold air reduced to 0° is A (• — \ and at the temperature V 
is A / — ^ (1 + VvrC) consequently the height of the coluatfi 
which generates the velocity, is A ( ^ 1 j and v, the veto- 
city given by the formula, = \/ 2 g* A /" *]" A whereas t?, 

aa assigned by Tredgold and others ^ ^^ %ghl\ "*" ^ \ 

which values, differin g only in the last factors, will be to each other 

as these factors : : >/ — : x/-_— _- , Various philosophttii, 

1+fm l-f/'w ^ r*^ 

M. d'Aubuisson in particular, have investigated, by different me- 
thods, the resistance air meets witli in passing through pipes; M. 
P^clet subjected the matter to direct experiment ^^ For that pur* 
pose I got chimneys constructed of pottery, sheet-iron, and ca8t4roir. 
1 vari^ir the diameter aufl height of them, and the temperature of tbe 
air which circulated through tliem, and 1 bav« determiiMMi wiMi 
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great preciflion the time which the air required to pass throagk 
them, from whence I easily deduced the velocity of the air in each 
particular case. Then comparing the numbers obtained bj experi- 
ment, I perceived that the resistance to the passage of warm air 
through channels, was proportioned to the length ot the latter, bat 
inversely as their diameter, and directly as the square of the velo- 
city; and I have ascertained the factor by which the velocity assigned 
by theory is to be multiplied to obtain the actual velocity." 

The regular series of experiments was made upon cylindrical 
chimneys; detached observations, however, upon rectangular ones, 
indicate that the laws are the same for both, while for those that are 
compressed, it is only necessary to take the smaller diameter. The 
factor, then, by which the velocity assigned by theory is to be multi- 
plied to obtain the real velocity of pure heated air, is 2.06 \/ 
for baked earth, D being the diameter, and L the length of the can^ 
— 3.25 v/t — r-TTTw^ ^^^ sheet-iron— and 4.61 v/= — . ^^ -, for cast- 

iron. If the air is to be considered as half burnt, these quantitiea 
respectively, are to be multiplied by 0.97, a term depending on the 
chemical alteration which influences the density of the air in that 
state. This is a valuable contribution to practical science, and we 
trust that it will not escape the attention of the engineers in thia 
country, engaged in the construction of works for which great heat 
is required, with respect to chimneys, a subject on which no d\(- 
ference of opinion as to theory exists, but the execution of which 
being unfortunately left, for the most part, to mere builders, com- 
paratively ignorant men, occasions much annoyance in private houses, 
and serious loss in larger establishments, we found nothing new in 
the work before us. 

An improvement introduced by M. Gourlier, in the Exchange in 
Paris, having obtained a patent in this country, we rather think the 
patentee did not anticipate the French architect, but do not recollect 
the precise date of the specification. The improvement consists in 
eroployine grooved bricks of different forms, so that the joints may 
cover each other, which, when united, may form cylindrical channels 
of nine or ten inches internal diameter, of sufiicienf: size, consequent- 
ly, for the purpose of heating and ventilating the apartments, and 
which may be introduced into the thickness of the walls without 
impairing their strength. The most valuable inventions and im- 
provements in the arts in England, are not such as meet the public 
eye. There is too much clashing of interest, too great competitioa 
among the manufacturers, to allow of this, and the jealousy with 
which they regard each other, extends, in a stronger degree, to 
foreigners. Strangers, therefore, who feel the superiority of Eng- 
land, and while seeing the effects of our national industry, estimate 
the means of their production by published accounts, invariably. 
overrate our artisans or undervalue our engineers — the fornser, for 
executing so much with what are described as not the most perfect 
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apptratitsf tbe latter, for apparent neglect or ignorance of the sttp* 
port which science affbrds to every branch of art M. Dopin, from 
personal experience, judged more correctly* M. P^clet does not ma 
into either extreme; he speaks highly of tne great English establish- 
ments; regards, for example, with astonishment, the Scotch distil- 
leries, where, by employing alembics, about 44 inches in diameter, 
and 5 inches in depth, or from 52 to 54 inches in diameter, and about 
8 inches in depth, their contents, 44 and 80 gallons respectively, are 
heated, completely distilled, and the alembics refilled; the first in 
two minutes and a half, the last in three minutes and a half; but be 
seems to think that theoretical refinements are too much overlooked. 
Now, it is precisely in these details that wholesale operators vie 
with each other, and it is these secrets which would be, and are, most 
jealously guarded from every eye. The consequence is, that books 
on practical subjects are necessarily in arrear — the initiated will not 
i^eak, the uninitiated are unable to do so; and M. Faciei, as well 
as the rest, in describing the various processes connected with heat, 
has done nothing more than afbrd the reader a general idea of the 
means and mode of proceeding. For this, we refer to the work it- 
self, which will be round a valuable addition to every library, and 
shall insert only a few particulars, which, to ns, appear interesting. 
Having spoken of the calcareous concretions which form on the bot- 
toms of boilers, and used to occasion much inconvenience, he pro- 
ceeds;— 

*^ A simple and very efficacious method is now known of prevent- 
ing the incrustations in question; it is to add from 26 to 33 pounds 
weight of potatoes to the water in a boiler which consumes from 55 
to 66 pounds of coal per hour; the boiler may then be employed for 
20 or 30 days without being cleaned, and without any fear of a cal- 
careous deposit. After this time the mud must be thrown away, and 
the same quantity of potatoes again be added. It appears that the 
fecola, by dissolving in the water, renders this sufficiently viscous 
to prevent the deposition of the calcareous matter. Flour would 
produce the same effect, and much less of it would be required.'' 

The following is the most striking instance of its kind that we have 
met with, which shows how easily the presence of extraneous bodies 
in boilers tends to injure them. 

** A few days after the steam boiler designed to heat the Exchanee 
in Paris was brought into use, it was perceived that there was a hole 
in the bottom, llie fire was extinguished, and it was found, upon 
emptving the boiler, that the metal was burnt in a place where a rag 
{chiffon^) had been deposited, which had been forgotten when the 
apparatus was set up." 

Our countrymen, who regard with such pleasure the cheering blaze 
of their domestic hearth, will learn with regret, that, ^^ of all the 
modes of warming houses, the very worst are open chimneys, then 
stove-grates, then stoves." The fact is, that in England we regard 
the appearaqce of comfort almost as much as the reality, and are 
frequently content to make some personal and pecuniary sacrifice, 
sooner than forego the pleasure of seeing our enjoyments. Paradoxt- 
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4sbX as it may seen, a pereon ac^naiiited with human nature will find 
Jboth scmnd sense and economy m this, while the heartfelt results of 
our personal experience will render nueatorj the cold calculation of 
philosophy. But taking into account the national habits, we doqbt 
if any other system of warming houses can be introduced into Eng- 
land than that at present in use. M. P6c]et may lau^, as we do 
ourselves, at Dr. Amott's absurd speculations in the construction of 
grates, and the ridiculous monstrosities of Messrs. Atkins and Mar- 
riott; he may denounce, and justly, the inordinate and preposterous 
capacity of our chimneys; but the former are not to be considered as 
standard specimens of British ingenuity, and the defects of the lat- 
ter, long smce signalized amons ourselves, are gradually disappear- 
ing in a more rational style of architectu re. For large establishments, 
steam may be employed with advantage; under some circumstances 
the adoption of stoves may be desirable; but for the general purposes 
of English domestic life, the open fire-place is indispensable. Nor, 
adopting the data given by M. Peclet, is any loss ot fuel occasioned 
thereby, when all the purposes for which it is required are taken into 
account, and the construction that of our best manufacturers. Na- 
.tions, if not individuals, will gradually improve, as they adopt what 
their necessities require, anticipating by their practice the suggea> 
tions of theory. 

*< Among the worst conductors must be ranked ur, when it is per- 
fectly at rest. Hence, one of the most efficacious means for retard- 
ing bodies from cooling, may be easily conjectured, which consists 
in surrounding the body with one or more envelopes, at a distance 
from the body, and from each other. The strata of air surrounding 
the body and its envelopes, without bein^ able to escape, will allow 
the heat to escape only with extreme dimculty." 

Now, this is an exact description of a Chinese tea-pot; a cylin- 
drical metallic vessel closely stopped, inserted in a square wooden 
box, of at least double capacity, with a cover accurately fitted, and 
a small orifice in the side, through which the minute aperture of the 
spout appears. If water boil when poured into this apparatus, more 
than twenty-four hours are requirea to cool it. 

The mathematical theory of heat, so powerfully developed last 
year, by M. Fourrier, of the Institute, is not alluded to in the pre- 
sent work. To this subject we shall return at a future time, and in 
taking leave of M. Peclet, equally admire the ingenuity he has dis- 
played in his own researches, and his judgment in applying the la- 
Dours of others. 



AMERICAN PATENTS. 

LIST OF AMERICAN PATENTS GRANTED IN JUNE, 1829. 

With Remarks and ExemplificationSf by the Editor. 

1. For Manufacturing Woollen Cloth suitable for Car" 
petingy Floor-cloths, Bugs, Table-covers^ Blankets, Padding, 
Vol. IV.— No. 3.— September, 1829. 22 



Digitized by 



Google 



170 ^Amri^in Patents far June, toiih Memarke. 

imd other porposes. First pitented Msreh Sd, \S%d. After- 
wards surrendered for the purpose of correcting the specificatioD, 
and re-issued June 11th; William Harrington, Harrison, We«t 
Chester county, New York. 

At page 412 of our last volume, we particularly noticed the ori- 
ginal patent. In that specification, the only article proposed to be 
manutactured was WooUen Carpet^ or Carpeting. In the amended 
specification, as will be seen by the caption, a number of other arti- 
cles are enumerated.^ The mode of procedure is more distinctly 
explained, and the claim of the patentee thus expressed. 

^< I do not claim as my invention any one of the machines used 
in the above described method of manufacturing woollen cloth, nor 
liny particular part of anv one of the machines; but I claim that I 
am the first person who, by passing sheep's wool through the above 
described or similar operations, and by a combination of the above 
described or similar machinery, has been able successfully "to manu^ 
facture woollen cloth of sufficient firmness of texture, strength, and 
durability, to answer the valuable purposes named in this specifica" 
tion, without spinning, or weaving, upon the principles of feltins;. 
The subscriber is not aware, that any one has heretofore been able 
successfully to avail himself o^ the well known feltine properties of 
sheep's wool, for the purpose of manu&cturing cloth, suitable for 
carpeting and other valuaDle purposes named in this specification." 

"Within two months, five patents, we believe, have issued for a 
purpose similar to the foregoing; we are therefore likely to have the 
practicability, or rather the eligibility of the thing fairly tested; and 
it is highly probable also, that the claims of the patentees to origi- 
nality, may likewise have to pass the ordeal of the law. 

Numerous attempts have been made, and large sums invested, in 
ftis manufacture. A patent was obtained in. England, for the manu- 
facture of cloth by felting, upwards of thirty-five years ago, and 
several different establishments formed, but all eventually abandon- 
ed, because the cloth made, was less durable than that which was 
woven. 

We recollect a similar attempt made in the vicinity of Philadel- 
phia about thirty years ago, by two Englishmen, who came over with 
the express determination of establishing the manufacture. We saw 
specimens of the cloth, the appearance of which was good; but the 
staite of the country was not tnen favourable to such a project, and 
the intrinsic defect of want of strength in the texture, was urged 
against it. 

The claim of the present patentee* is, as appears to us, to his having 
succeeded; we hope this claim may be a durable one. In the enu- 
meration of the articles, his new patent is much broader than the 
old ; the correctness of this admits of some doubt; we have always 
entertained the opinion that an amended specification may omit old, 
but ought not to contain new claims; and that the principal inten- 
tion was to afford an opportunity for giving that precision and clear- 
ness to the instrument which had been at first unwittingly neglected. 
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. d« For an imjH'OFejtient in the manufaeture of Olaas Knoba 
fkxr Drawers^ Doors, ShutterSj &c; Deming Jer^is, Bostoon 
Massachusetts, June 11. 

The glass knob, instead of being perforated, in the usual manner, 
for the receptibn of a metallic screw, is pressed into a mould, so 
made as to form the knob with a shank of solid glass, furnished with 
a screw. On account of the brittleness of the material, the shank iff 
made large. The claim is to the making of glass knobs, < having a 
glass shanik, with a screw upon the shank* * 



3. For a Washing Machine; Fredas Reed, Piketown, Brad- 
ford county, Penns]^lvania, June 11. 

The trough in which the clothes are to be washed, has an iron 
shaft extending its whole len^h, supported by, and working in, two 
uprights. This shaft is placed above the back edge of the trough, and 
has on it four cranks, standing at right angles to each other. The 
washing is effected by four paddles, the upper ends of which are 
attached to the cranks, whilst their lower dip into the trough, and 
agitate the clothes, the back edge of the box serving as a fulcrum, or 
thole, for the paddles. 

" What 1 claim as my invention, is, the application of the crank 
shaft to the paddles, or arms, so as to cause them to operate alter- 
nately, as above described, said paddles not having been heretofore 
employed for the washing and cleaning of clothes." And it is much 
to be doubted whether Ihey will be employed hereafter. 



4. For a machine for Thrashing, Smvtting^ Winnowing^ 
and Screening Chrain^ called * Davis and Carey's improved 
Thrashing Machine;' Elisha P. Davis, and William Carey, Riga, 
Monroe county. New York, June 11. 

In general structure this machine is similar to many others, but 
its particular arrangements could not be shown without a drawing. 
The thrashing cylinder is to be covered with sheet iron, punched 
like a grater, with the burs projecting outwards. The hollow seg- 
ment, opposite to which it revolves, is to be similarly lined; this is 
to cause it to operate as a smut cleaner. Spikes of two inches in 
Jength project from each, for the purpose of thrashing out the grain, 
which, with the chaffy falls through a screen into the winnowing 
chamber. A cylinder, provided with spikes, revolves, and removes 
the straw. 

The patentees do not claim the invention of effecting either of the 
processes by machinery, nor any of the arrangements of parts which 
may be found in other machines, but only the particular combination 
by which all are performed in this machine. They claim the cover- 
ing of the cylinder and segment with sheet iron, to serve as a smut 
machine, and to protect them from wear. They mount the cylinder 
on steel points instead of journals, and this they claim. They also 
claim the screwing of the spikes into the cylinder and segment, in-. 
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stead of driTiag them; this is to prevent their fijring out. The rega- 
lating the distance of the cjlinaer from the segment, bj means of 
screws and springs, instead of wedges, is likewise claimed. 

5. For sundry new and useful improvements in the construc- 
tion of BcUl'toaj/Sy and Sail-way Carriages; Isaac Knight, 
Baltimore, Maryland, June 11. 

The objects embraced, are too numerous to be inserted here. The 
description of them occupies a dozen pages, which we will endeay- 
ottr to condense, and publish; probably in the present number. 



6. For an improved mode of Producing Fire and Light; 
Isaiah Jennings, New York, June 11. 

Sulphuric acid is to be hermetically sealed in a small glass tube 
or bulb, and this is to be enclosed in a paper, surrounded by a mix- 
ture of oxymuriate of potash, sulphur, and 'sugar, or other ingre- 
dients which will inflame by the contact of sulphuric acid. The 
paper may be oiled, waxed, or varnished, and folded up, to serve the 
purpose of a match. To light this match, the included glass is to be 
DroKen, which brings the acid in contact with the inflammable ma- 
terials. The advantage presented by this plan, is, the preservation 
of the acid for any length of time; the disadvantage, that such matches 
will be too costly for general consumption. 



7. For an improvement in the Construction of LampSj and 
the Economy ojT Light; Isaiah Jennings, New York, June 11. 

The lamp referred to in the specification of this patent, resembles 
one for which Mr. Jennings obtained a patent on the 3d of March 
last, and, like that, is principally intended for the burning of tallow, 
and other thick fatty substances. A globular body of glass is to 
contain the fat or oil. A copper tube of half an inch in diameter 
passes through a cork, fitted into an opening in the lower part of 
this body, and extends up so as to stand even with its upper surface, 
which has an opening of about 1^ inch in diameter, so as to allow a 
space around the metal tube. This tube is surrounded with folds of 
cotton, to answer the purposes of a lamp-wick, so far as capillary 
attraction is concerned, but terminates about half an inch below the 
top of the copper tube; above this a shprt piece of circular wick is 
put on, which is to extend a little above the top of the tube, for the 
purpose of being ignited. There is no means of raising this wick, 
as it is to be renewed when necessary. The patentee has engaged 
to send one of his lamps for trial, when, should it justify the charac- 
ter which he gives to it, we will furnish an exact description of it 
with a drawing. 



8. For an Hydraulic Steam Engine; John Catlin, Cincin- 
nati, Hamilton county, Ohio, June II. 
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This is in fact ah engine working entire! j upon the principle of 
Ssvanr's engine. It is said to be ^^ peculiarly applicable to mills 
already erected on streams which fail during part ot the year, as the 
expense of constructing it is much less than of an ordinary steam 
ensine of equal power." 

Savary's engine, as usually described, was to operate both as a 
sucking and forcing pump. The water being first raised, by the 
pressure of the atmospnere, into a chamber, in which a vacuum had 
been produced by the condensation of steam, and then forced up a 
rising main by the pressure of steam acting upon the surface of the 
water. In the arrangement now proposed, the forcing operation is 
the only one employed. Two or more cylinders are made of wood, 
and are placed in the reserroir from which the water is to be raised, 
so that it will flow into them without the aid of a vacuum. Wood 
is chosen because it is a bad conductor of heat Floats of wood are 
to rise and fall within these cylinders, and are to operate as piston^; 
they are to be " closely fitted without touching the sides, to separate 
the steam from the surface of the water, and thereby prevent its con- 
densation." After these cylinders have been filled with water, 
through a valve in their bottoms, steam is to be admitted into them, 
above the float, and is, by its elasticity, to force the water to the 
required height. The patentee says: 

** The improvement for which I claim exclusive privilege, is, the 
use of wood, or other non-conducting materials, to construct the ves- 
sels, or cylinders, and floats, above described, and to line with the 
same material, iron, or other metallic vessels, or cylinders, for the 
alternate reception and discharge of steam and water." 

^ It will be no easy task to /it the floats dosthf tpithout touching the 
mdesj so as to prevent the water from passmg above them, when 
under the pressure of a high column in the rising shafts. The slow* 
ness with which wood conducts heat, would be an advantage in this 
plan, but the impossibility of making it keep its form and dimen- 
ttons under the action of water and steam, will render some unmen- 
lioned provision necessary, or it must be fatal to the whole scheme. 
Steam of two atmospheres will be necessary to raise water to the 
height of thirty feet upon this plan. 

In situations where fuel is cneap, an economical engine for raising 
water from a tail race, into a dam, might be advantageously employ- 
ed during seasons of drought; but it rarely happens that there is a 
supply in the tail race, when there is a deficiency in the dam; it is 
thereiore in but few places that such an apparatus would be of any 
avail ; it has, however, been effected in some places, but the very 
nature of things forbids its frequent adoption. 



9. For an improved Cotton Gin; Stephen T. Conn, New York, 
June 11. 

The roller cotton gin consists of two rollers, about sixteen inches 
in length, which are made to turn something like the rollers of a 
flatting mill. The seed cotton being forced against these, the cotton 
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» drawn tturough the rollen, and the seed left behind. Sucb raUkn, 
it U sti^ed, become heated in use, sufficient! j to set fire to thexottoo; 
The improvement claimed is to the making them hollow, so as to 
admit air freely, which, the patentee avers, will obviate this objection. 
If desired, a current of air, or evea of water, may be made to pass 
through them. 



10. For a Cast Iron Cooking Stove; Allen and James Bar- 
nett, Louisville^ Jefferson county, Kentucky, June 11. 

This is an ingeniously constructed stove, and probably a very 
eood one* The fire is placed immediately below the imper> plate, and 
Siere are perforations in this plate for kettles, pans, &c. The oven 
is behw the fire, and the flame and smoke are made to descend by 
four flues, one at each corner, forming a semicircular projection at 
each angle of the stove. These flues are carried under the oven, so 
ad to distribute the heat equally, and the smoke at length escapes 
by four contiguous openings at one side, and at the bottom of the 
stove, where a common pipe connects tiiem with the chimney. 

The claim is to ^< the projecting flues, which render the fire de- 
partment more square and compact than any other. The advantage 
derived from four flues, by which the flame, or heat, is drawn from 
the centre to each corner of the fire department, passing with great 
regularity under the boilers, and then descending and passing 
through the horizontal flues, by which it is distributed with un- 
equalled regularity and effect, under the oven^ the said horizontal 
flues being connected, and cast with the bottom plate of the oven.'^ 



11. For an improvement in the Bar-share and Shovet 
Plough; James Boatwright, Columbia, South Carolina, June U. 

A bar, or plate, of wrought iron, from four to ten inches wide, and 
from fourteen to sixteen inches long, is to have its ends cut off ob- 
liquely, so as to form an angle of about 46 degrees with the sides; 
these ends are to be steeled and sharpened. This plate is to be bent 
in a regular curve, lengthwise, upon a cj^linder of about twenty-one 
inches in diameter. The plate, or share, is then to be bolted on to the 
helve, or chip, with one edge downwards. The specification states,, 
that, 

^^ Among the advantages of this improved share, the following 
mav be enumerated. Either end may be used, or tlie form of the 
ends may be varied, so as to be applicable to different purposes; it 
nray be used either with or without a coulter, as circumstances re- 
quire; it recjuires no mould board; is light, effective in its operation, 
and simple in its construction." 

<^ What I claial as new, and an improvement, in this plough, is 
the form of the share, which can be used at either end, and which, 
by its peculiar form,, acts as a mould board and share, consequently 
supersedes the necessity of attaching a separate mould board." 

This plough is said to answer wellin the district of country where 
the patentee resides. Where the soil is light, and the ploughing is 
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inteaded to be shallow, we lunre no dovbt of its adaptation to the 
parpoaef and this we presume is all that is expected by the kiyeiilon 



12. For an improvement in the Hail-road, by which a rail- 
way carriage may be made to turn out and in, at the places^ 
intended for that purpose, on a single rail-way; or to pass from 
one track to another, where the road is double; which mode ob- 
viates the difiSculties heretofore experienced in effecting this 
object; James Wright, Columbia, Lancaster county, Pennsylva- 
nia, June 11. 

A plate is in the hands of the engraver, to accompany the speci- 
fication of this patent, and the one obtained by the same gentlemkn, 
in April last. 



13. For an improved Rifle for sharpening Scythes dxii. other 
edged tools; Beriah Swift, Washington, Dutchess county, New 
York, June 11. 

Emery of a suitable size is to be fixed upon properly shaped strips 
of wooci, by means of a mixture of oil-paint, and varniMi, whicl^ 
when dry, forms the substitute for the stones usually employed* 



14. For an improvement in manufacturing Wool, or other 
fibrous material, being a method of taking the wool, or other 
material, more readily from the doffer than heretofore; John 
Goulding, Dedham, Massachusetts, June 11. 

Small rollers, covered all over with fillet card-wire, are placed in 
front of the doffer cylinders, from which they take the wool, and de- 
liver it into small revolving tubes, through which it is drawn by 
fluted rollers* Reference is had to a patent formerly obtainecf, 
and upon which this is an improvement; figures of both would be 
necessary to a perfect description. 



15. For an improvement in the Commode Knob, for drawers, 
and other articles of furniture; Elijah Skinner, Sandwich, Staf- 
ford county, New Hampshire, June 11. 

This improvement consists in using turned wooden knobs, around 
which ferrules of brass are to be put, and circular plates of brass let 
into their faces, and polished. Economy is the object in view in this 
invention. 



1 6. For a machine for Thrashing Grain^ or other substances, 
called < Fuller's Portable Thrashing Machine;' George Fuller, 
Gardiner, Kennebeck county, Maine, June 11. 

A horse, ox, or other heavy animal, is to travel upon an inclined 
wheel, which by bevelled gearing is to give motion to a thrashing 
cylinder, with beaters, and also to a feeding apron, just like other 
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tlvatlmig oyliadei^ and feednig aproiig. Tbe wbo&e is ta be placed 
upon truck wheels, so that it may be drawn aboat from place to 
place. 

*' I do not claim a ri^t to the inclined wheels, or to the beaters; 
but I claim as mj invention, the particular combinatton of machinery 
attached to the inclined wheel, for moving the beaters, for the pur- 
pose of thrashing grain, &c." 



17* For an improvement in the Hollow •^uger, for tenoning 
the spokes of wheels; Abel Conant Pepperell, Middlesex coun- 
ty, Massachusetts, June 11. 

After the spokes of a wheel have been driven into the nave, or 
hub, the ends which are to pass into the<rim have to be rounded. This 
is frequently done by a hollow auger, which leaves the tenons in 
the form of round pins| it is this hollow auger upon which improve- 
ments are now claimed. The auger is to be made in two pieces. 
The front piece, upon which is formed the cutting face, is so perforat- 
ed from end to end, as that the hollow may be in the form of the firus- 
tum of a cone, the smaller end being towards the cutters; this is for 
^e purpose of avoiding friction from the tenon within the hollow. The 
bacK part of the auger is solid, one end beii^ fitted and fixed into the 
lai^er end of the conical part The back end of the shank is squared, 
to fit a common bit stocK, with which it may be turned. The auger 
is fitted into two collars, like the mandrel of a lathe; in these col- 
lars it has a traversing motion. The hub, with its spokes, are to be 
fixed to turn on a centre, and the spokes are brought in succession 
opposite to the hollow auger, properly fixed and adjusted for the 

Eurpose of cutting. There is a collet upon the shank of the auger, 
ehmd the back collar; this, when the auger has bored far enough, 
comes in contact with the collar, and all the shoulders are, conse- 
quently, at precisely the same distance from the centre of the wheel. 
The form of the cutting edges, of which there are two upon the 
face of the auger, differs somewhat firom that ordinarily given to it 
The claims are to making the auger in two parts; — making the 
inside conical; — ^giving to the cutting edges a more curved form than 
usual, and the mode of supporting and using the auger. 



18. For a Machine for Making Bat Bodies; Hirani Chase, 
and Alexander Clark; the former of Tisbury, in Dukes county, 
the latter of Falmouth, in Barnstable county, Massachusetts, 
June 11. 

The wool is carded upon the ordinary carding machine, but is 
taken off from the main cylinder by conical doffing rollers, covered 
with cards, there being two of these doffing rollers, one under the 
other, in front of the cylinder, their larger ends standing in reversed 
directions. Steel doffing plates remove the wool from tliese conical 
rollers, when it winds around conical formers placed ready to receive 
it Against these conical formers it is pressed by a second cone, 
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which bears tip against the Jhrmer, on the side oppOMte to the dof- 
fing comb; this pressure gires to the body sumcient solidity, to 
enable it to be removed from the former. 

A vibrating motion is given to the cardins machine for the purpose 
of regulating and varying the thickness of the body. To accomplish 
this object, the supports of the forming rollers are not attached to 
the carding frame, but to the floor, by a distinct frame. 

The claims are: 

<* 1st. The application of the two conical doflSng cards, for the 
purpose of taking the wool from the main cylinder.'' 

<* 2nd. The moving, or vibrating the carding machine, for the 
purpose of varying the thickness of the body.'* 



19. For a Churn; Cotton Foss, Perry, Oeauga county, Ohio^ 
June 11. 

This cHum is made in the form of the common dasher churn, but 
lai^r. The head is to be secured on by a cleat; a shaft passes 
through the head, which is to be turned by a crank, in the manner 
of the ordinary barrel churn; revolving dashers, placed spirally, are 
attached to the shaft, within the chum. 

The body of the churn is to be laid upon a bench, standing ob- 
liquely, its axis forming an angle of about 35 degrees with the hori« 
zon. 

The spiral direction of the floats, or dashers, and the oblique posi- 
tion of the churn, form the claims. 

From good cream, this churn may make good butter, as quickly as 
other churns, and with as little waste, provided the loose head hie 
well fitted and secured, and the cream do not escape at the shaft. 



20. For a new and useful mode of Propelling Boats, or 
Wagons; Josiah White, civil engineer, Mauch Chunk, Penn- 
sylvania, June 11. 

The principal object of this invention is to use propellers of tim- 
ber, to cause wagons or cars to ascend on an inclined plane, instead 
of drawing.them up by ropes, or chains. 

The propellers are long pieces of timber, placed between the ways 
of a rail-road. They are to be three in number, lying side by side, 
and may be on the same plane with the rails; tiiey are proposed to 
be made of timber, about 6 by 8 inches, and may be so joined end 
to end as to extend to any convenient distance ; they are to be sup- 
ported on rollers, upon which they are retained by flanches. A 
shaft crosses the rail-road, below the rails and the propellers; upon 
this shaft there are three cranks, from each of which a pitman passes 
to one of the propellers, and when this shaft is turned, bv the appli- 
cation of any sumcient power, one of the propellers will always be 
advancing. The upper edges of these propellers are notched, so as 
to form ratchets; and three palls descend from the bottom of the 
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wagon, and fall into these ratchets, which will, of course, cause it to 
ascend bj a regular, continuous, motion. 



21. For a Cider-press; Daniel Pride, Potsdam, St. Lawrence 
county, New York, June 11. 

This is a rack and pinion press. Within each cheek there is an 
iron rack, and two pinions mash into these racks, the pinions being 
fixed on the ends of a shaft which crosses the press, and the gud- 
geons of which turn in the cheeks. This shaft carries also two cog 
wheels, which are operated upon by two other pinions upon a second 
shaft, above the former. A handspike, or lever, passing into mortise 
holes in this upper shaft, serves to work the press, and a weight 
suspended from the end of this lever, will, when wanted, keep up 
a continuous pressure. 

We have never yet found two oak leaves exactly of the same form, 
and in like manner we may aver that this press does' not precisely 
resemble any other which we have seen; still we are at a loss to tell 
in what part of it there is any new combination upon which to rest a 
claim to an exclusive right. The patentee appears to have been in 
the same predicament with ourselves, as he has not claimed any 
thing. 



22. For a Rotary Steam Engine; David B. Lee, and Stephen 
Stewart, Philadelphia, June 11. 

The principle upon which this ensine is to act, is the same which 
has been tried in a great variety of forms, and always with the same 
result, namely, that it would go, if well made, but was inferior in 
operation to the cylinder engine. We cannot give the particular 
arrangement proposed, without drawings, and deem it sufficient to 
observe, that a wheel is to revolve, upon the periphery of which there 
at'e valves, which shut flush into it, and are to open and be acted 
upon as they pass through steam boxes, of which there are two, one 
standing opposite to the other, and each furnished with a steam and 
escape pipe. 



23. For an Haemagalactifhorus, being ^ new and useful 
improvement in the Method of Topical Blood-lettings and 
Drawing Milk from the Breasts of Women; David W. D. 
Houghtaling, M. D. and Andrew Meneeley, Mathematical In-^ 
atrument Maker, Watervleit, Albany county. New York, June 11. 

This instrument consists of an exhausting cylinder, and a cup into 
which it screws. When applied to the breast, the cup is to be of 
such Qize as to receive it, when the raising of the piston will produce 
a vacuum. The rod, or stem, of the piston has a screw cut upon it, 
its whole length, and it is to be raised by a thumb screw, bearing 
upon the cap of the cylinder, which operates in the most gentle man- 
ner, and retains the piston in its place. The cup is made double; 
that is, there is one cup within another, there being a small space, 
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say -^ of an inch, between them. The inner cup is perforated, Ml 
over, with minute holes^ the object of this arrangement being to ad- 
mit of the effect of the exhaustion being felt over the whole surface 
of the breast. The piston, and indeed the whole instrument^ is 
without a valve. , 

When a small surface onlj is to be operated upon, the cup is un- 
screwed, and the open end of the syringe, with tne piston down, is 
applied over the part. 

The claim is to the rod and thumb screw; the double cup, and 
the application of the open syringe. 



24. For an improvement in Bedsteads; John P. Copcutt, 
New York, June, 11. 

A right hand screw is fixed upon one end of each rail, and a left 
hand screw upon the opposite end; to receive these, plates, with fe- 
male screws, are let into the posts. The operation is plain, and it 
undoubtedly was once a novelty; when, we know not^ but do know 
that it has been patented more than once. 

* 25. For a Washing MaehinCy called the '* Safe Washer,'* 
for the washing of cloths and clothing, and the scouring of the 
same; Ephraim Wheeler, Gal way, Saratoga county, New York, 
June 11. 

Six closely written pages contain a complete description of < the 
safe washer.' 

<< The improvements claimed by the said inventor, to be contained 
in the machme, are as follows: — 

^ First. The peculiar shape of the sink as applied to the purpose 
of washing in this machine. 

" Second. The operation, by pressure, of such a large cylinder, on 
such small ones as are contained in said machine as described, for 
the purpose of washing cloths or clothing." 



26, For an improvement in the use of Flat Boilers for Ge- 
nerating Steam; Daniel Fanshaw and Horatio Hanks, New 
York, June 11. 

The flat boilers which the patentees propose to improve, are thin 
quadrangular boilers placed on their edges, with the fire between them« 
There may, for example, be four such boilers, which have water pipes 
near their bottoms, connecting them with each other, and steam i)ipe8 
uniting them together near their upper parts. The water, it is 
stated, has, heretofore, been forced into one of these boilers, and 
left to flow into the others through the water pipes. The middle 
boilers being the most exposed to the action of the fire, have highly 
elastic steam formed in them, which, by its force, frequentiy pre- 
vents the flow of the water into them, a circumstance pr^ant with 
danger, and preventing the regular action of the engine. The im- 
provement is the forcing of water into each of the boilers indepen- 
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denti j» which if laid to obviate all the diflSculty heretofore ex* 
porieDced. 

21. For a new Pegging Machine, with plates, for making 
boots and shoes; Nathan Leonard, Merrimac^ Hillsborough 
county, New Hampshire, June 11. 

This machine consists of a press to be forced down by a lever. A 
metallic plate is prepared, in the form and of the size of the sole of 
the boot, or shoe, to be pegged. This plate is perforated with holes, 
corresponding with the pegs to be driven. Two other plates arc 
prepared, one of which is furnished with awls, which are to pass 
throueh Uie holes in the first plate, and perforate the sole. The 
second plate is furnished with metal pins, with flat'ends, which also 
fit into the holes in the first plate. When the boot is properly placed 
in the press, the perforated plate is laid upon the sole, and secured 
in its place; the plate with awls is then laid on, and pressed down; 
when this is removed, a peg is placed in each perforation of the plate, 
and that which has the pegging pins, with flat ends, drives the whole 
of them home at one operation. 



28. For an '* Improved Pope Maker j^^ being a machine for 
making ropes and cords of all sizes; Stephen Hills, 2nd, Glas- 
tonbury, Connecticut, June 11. 

(See specification.) 



S9. For a machine for Breaking and Cleaning Hemp and 
Flax; Reuben Medley, Bloomfield, Nelson county, Kentucky, 
June 11. 

This machine is intended to operate by horse, or any other suit- 
able power. It has a drum with three beaters, or breakers, formed of 
strips of wood, defended by plates of iron; after being operated upon 
by these beaters, the material passes from them between nuted rollers, 
which meet each other just opposite the <edge of the breast beam, 
upon which the beaters act. Upon the same shaft which carries the 
drum, and about £ feet from it, there are lifters which raise a brake, 
with slats upon its under side, which work between fixed slats be- 
low, like the common Dutch brake. Beyond the lifters, knives, 
about 18 inches long, extend out from the shaft; these knives have 
dull edges, which work against a spring board, upon which the flax, 
or hemp, is to be cleaned. The claim is to <^ the whole of that part 
of the machine which operates in the breakingof the hemp,or flax.^ 

SO, For an Improvement in Stoves; William Naylor, New 
York^ June II. 

This stove is formed in front like a parlour grate, for an open fire, 
and is to be used with any kind of coal, or with wood; anthracite 
coal beijag prtferred. Behind the fire there is an oven, boilers, and 
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other appendages, arranged after the manner of a ship's camboose. 
The whole seems to us to becompabt and well arranged^ its appear- 
ance, as represented in the drawing, is handsome; its parts, however, 
are too numerous for verbal description. 

Several very excellent cookine stoves have been invented in New 
York, and this, we think, will add one to the list 



31. For an improvement in the Plough, by which the sides 
of hills can be ploughed backwards and forwards, throwing the 
ground always on the same side of the furrow; Philip Altender- 
fer and Benjamin Altenderfer, Richmond, Berks county, Penn- 
sylvania, June 11. 

The specification tells us that <^ there is a beam with a double 
mould-board, pointing both ways, but both facing on the same side; 
two shares, and two coulters, also pointing in opposite directions, 
the space between the shares being closed, and also the mould-boards 
closed on the land side. To the above mentioned beam there is an- 
other beam [attached] which runs, or rather revolves, upon a pivot 
in the centre of the first mentioned beam. To the latter beam the 
handles are attached, and when it is desired to turn the horses, it 
can be done at pleasure. The upper beam is secured upon the lower 
by a screw upon the pivot, and by an iron pin at the end to which 
the handles are attached, which may be drawn out at pleasure when- 
ever it may be desirous to change the direction." 

Who was really the ** original inventor or discoverer'^ of this 
plough, we do not pretend to know, but by turning to page 116, of 
our last volume, it will be seen that a patent was obtained by a cer- 
tain John Cromwell, of Maryland, in 1816, for a plough as much 
like the foregoing, as one pin is like another. We should advise 
our agricultural friends who wish to buy rights, to deal with Mr. 
Cromwell, who, as his patent is just expiring, will undoubtedly sell 
cheap, whilst the Messrs. Altenderfer, having a new patent, must 
be paid accordingly. 



32. For an improvement in the form of Boxes /or the Wheels 
of Post Coaches, Carts, Wagons, and other Carriages; called 
the ** Cylindro-conical, Self-wedging, or Self-fastening Box;*' 
Thomas Mussey, New London, Connecticut, June 11. 

This is one of those simple and obvious improvements, which, 
when once presented to us, excites our surprise that it should not 
have been made lon^ ago. The improvement is upon the form of the 
exterior of the cast-iron boxes in common use. These have, hereto- 
fore, been cast tapering on the outside, as well as within, but in the 
reversed direction, and they have been so made, because, in this 
form, the pattern, in casting, would readily deliver from the mould. 
When thus cast, the smaller, or front box, has its exterior diameter 
smallest at the end towards the centre of the hub, or nave; the con^^ 
sequence of which, isi that the least start, after it has been diiven 
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into its place, loosens it in every part, and it readily comes out. 
The larger box, on the contrary, has its larger diameter towards the 
centre of the nave, and cannot, therefore, be driven into its place, 
but must, necessarily, be secured by wedges, which are very apt to 
work out. The patent boxes are made perfectly cylindrical on their 
outsides, with the exception of a small distance from the end which 
is first to enter, where they are sufficiently tapered, or chamfered, 
to prevent their cutting the wood before them. The ears, or pro- 
jections, which are to prevent the boxes from turning, are made 
sharp OB their inner ends, and, when driven, force their own passage 
way. 



9 



33. For an, improvement in the Cast-iron Plough; Jacob 
Mintum, Urbanna, Champaign county, Ohio, June 11. 

This plough looks so much like many others, that it would puzzle 
an adept in the science of Lavater to discover, from its countenance, 
any difference in its disposition from many members of the same 
family. The patentee tells us that <^ the improvement here claimed, 
as aforesaid, differing from other ploughs now in use, particularly 
when the share joins the mouldy the mould rests on the share more 
than twice as high on the left as what it does on the right hand side, 
so as to form the whole into a regular curve for turning the soil. 
Also, the hook projecting from the mould, and supporting the hinder 
part of the shares the mould also differs from others now in use, but 
which difference I do not claim." 



34. For an improvement in Spinning Hemp, Flax, Cotton, 
Wool, and other materials capable of being wrought into thread, 
yarn, &c. by means of a machine called the "Spiral Self-sup- 
plying Twister;'^ Walter Hunt, New York, June 11. 

This is a peculiar kind of spindle, with its appendages, which ap- 
pears to be principally designed for the spinning of hemp and flax. 
We have not, from the drawings and description, obtained a very 
clear idea of its mode of operation, nor could this be explained with- 
out engravings. When a model is received^ it may obtain further 
notice. 



35. For a machine for Shelling and Cleaning Indian Com; 
John S. Gardner, Canandaigua, Ontario county, New York, 
June 11. 

The corn is to be shelled by passing betWjeen a wooden cylinder, 
with projecting spikes, and a concave segment of a curve, formed of 
wood, and furnished also with spikes. There are springs to adapt 
them to each other for the varying sizes of the ears of corn. The 
corn is to be put into a hopper, and carried to the cylinder by a feed- 
ing apron 5 it afterwards falls upon a screen, which separates the grain 
from the cob, and a fan completes the cleaning. 

There is no particular clami^and although the machine appears to 
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be a good one, we apprehend that it is not novel in dU its parts. 
The first machine for shelling corn, invented upwards of twenty years 
ago, had a cylinder perfectly similar to the one here described, al- 
though it was, upon the whole, a much less perfect instrument. 



36. For an improvement in Water and Paddle Wheels; 
Benjamin Howard, Worcester, Massachusetts, June 11. 

This is similar to the wheel for which a patent was obtained by 
Adolph Heilbronn, of New York, which is described in the present 
number, with engravings. The difference between them is in the 
details merely. 

The coincidence in the peculiar construction of the wheels is a 
remarkable one. The priority in the time of application, and in the 
date of the patent, belongs tb Mr. Heilbronn^ the originality of in- 
vention is a question for others to determine. 



37. For an improved Plough^ called the * Diamond Plough j' 
John Rhodes, Urbanna, Champaign county, Ohio, June 11. 

That others may discover where the. merit of the invention lies, 
ve give the whole specification, as it is short. All the peculiarity 
that we perceive in it, is, that the mould board is made partly of iron, 
and partly of wood; it being widened out at top, by meaqs of the 
latter material. 

" John Rhodes' newly invented plough, differs from other ploughs 
DOW in use, as follows: The land -side and share are of wrought iron, 
and laid with steel; the wing welded to the bar in front, and raised 
so as to form the principal part of the mould, extending back to the 
right handle, and fastened to said handle with a bolt and screw; also 
a piece of wood extending from the sheath to the handle, and fasten- 
ed either with a screw or rivet, and placed on the top so as to form 
the balance of the mould; also a bolt with a screw passing through 
the mould and sheath, connecting them together; the bolt connect- 
ing the beam and share together locking in the socket; the coulter 
bemg locked on the point of the share, and fastened to the beam on 
the land-side with a clamp and two screws. This plough may be 
used with or without a coulter." John Rhodes* 



38. For an improvement in the %Spplication of the Scape 
Heat from the High Pressure Steam Engine^ to the Manu^ 
facture of Salt. For which a patent was obtained October 30, 
1827; Alexander Brown, Salina, Onondago county, New York, 
June 11. 

The specification will appear in the next number. ' 



39. For an improvement in the Construction of Fire ^rms, 
viz: Rifles, Muekets, Fowling Pieces, Ordnance, &c.; James 
Miller, Brighton, Monroe 'county, N. Y. June 11. 
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This gun is very similar to that of Ro^ers^and to Wheeler's (see 
p. 124.) A revolving chamber, containing seven charges, is placed 
behind the main barrel. Each of the perforations in this revolving 
piece has its touch hole, and its percussion priming. 

<^The improvement relied on in this machine, consists in the 
simplicity of its construction, every way adapted to hunting, and for 
war purposes." 



40. For an iihprovement in the making, or manufacturing, of 
Blanks for Checks^ Drafts^ or Bills of Exchange; James At- 
water, Nathaniel Jocelyn, and Simeon S. Jocelyn, New Haven, 
Connecticut, June 11. 

This is the invention of which a notice appeared in Silliman's 
Journal, and which notice we re-published in our last volume, p. 
145. A new patent, containing some improvements in the former 
plan, is now about to issue, to the same gentlemen. From the nature 
of the invention, we shall avoid publishing any particular description 
of the plan, without the special sanction of the patentees. 



41. For in improvement in Bellows Tubs, or Cylinders^ for 
Furnaces, or Forged; Andrew A. M^Pharrin, Huntingdon, 
Pennsylvania, June 11. 

The specification of this patent gives but a confused description 
of the invention; but the drawing is pretty well eicecuted, and from 
this it appears that the part called the tub is a single cylinder, having 
a thick diaphragm in the middle, perforated in the centre, to allow 
a piston rod to pass through it, and having a double valve, closing a 
square hole, communicating with each division of the cylinder; be- 
tween these valves, in the thickness of the diaphragm, a nozzle, or 
wind pipe^ passes out through the side of the cylinder. The piston 
rod is worked by a crank, connected with a pitman, below the cylin- 
der; upon the rod which passes through the diaphragm, there are 
two pistons, one above, and the other below it, each piston having a 
valve opening inwards. It is evident, therefore, that the action of 
the cylinder, with its double chamber, is analogous to that of the or- 
dinary double bellows, hut that it must have the defect of an entire, 
though momentary, stoppage of the blast at every return stroke. To 
obviate this, there is upon the wind pipe, a cylindrical chamber, 
with a weighted piston, to serve as a reservoir for the wind; the 
loaded piston acting like the upper board of the double bellows. In 
the wind pipe, there is a damper, which may be closed, or opened, to 
regulate the exit'of the wind. 

We do not perceive the superiority of this arrangement, |o that of 
other cylin4i*ical bellows, and are very apprehensive that this patent, 
like many others, has been obtained by one who is not acquainted 
with what has been elsewhere done in his own business. The com- 
mon plan of three separate cylinders, which keep «p a continued 



Digitized by 



Google 



\Amij 66ens to us to be altogether superior to the mode hei« |^ro» 
posed. 



42* For a machine for Sweeping or Cleaning Chimney; 
Samuel Dow, Elizabethtown, New Jersey, June 11. 

There is an elastic rod, made in joints, so that thej maj be at* 
tached to each other as they are passed up a chimneys upon ttiO 
upper of these there is a block, to which the handles of four, or more^ 
brushes may be fastened, so as to branch o£f in different directions; 
these handles are also elastic; the brush part is to be formed of 
bristles, whalebone, or any other suitable material. Just below the 
brushes there are attached pieces of iron, which are to operate as, 
scrapers. 

The claim is, to ^< the machine, or broom, in all its parts, as ap* 
plied to the sweeping and cleaning of chimneys." 

From the days ot Jonas Hanway, to the present, attempts hare 
been made, particularly in England, to construct a machine to ob- 
viate the necessity of ^ climbing boys,' and we have no doubt, fliat 
upwards of fifty machines for this purpose have been offered to the 
public; there has been a general feeling in their favour, upon princi- 
ples of humanity. The one now proposed^ strongly resembles some 
of the earlier attempts in this way; these, however, and many others^ 
with an aspect of greater promise, have been abandoned, in conse- 
c|uence of the impossibilitv of adapting them to the endless variety 
in the form, direction, and size of chimneys. 



43. For an improvement in Bedsteculs; Ebenezer Rogers, and 
Michael Pearson, Essex county, Massachusetts, June 11. 

This improvement is similar to Mr. Copcutt's, No« 24, excepting 
timt the right and left handed screws are, as in days of yore, d 
wood, instead of brass. How each of the two patentees has managed 
to exert his mental powers on the re-contrivance of this ^ modem an* 
tique,' it would be difficult to divine, excepting on the supposltiQii, 
that one of them has invented the right, and the other the left handed 
screw, it not being the mode of forming, but the mere application of 
these screws, which they claim; they say, that ** the only thing for 
which your petitioners would wish letters patetit, is the application 
of the right and left handed screws in the construction of bed- 
steads." 



44. For an improvement in the Mode of Crimping Boots; 
Thomas Howe, Worcestejr, Massachusetts, June 11. 

A crimping board, similar to that ordinarilv used by cordwainers, 
has the leather placed upon it in tlie usual way. The crimpii^ 
board is then applied to the machine, which is the subject of this 
patent. This muMne consists of a frame of wood, having on 
the upper part of it two jaws, between which the crimping board 
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is to be drawn. These jaws open and close by means of a acvew 
attached to each. On the lower part of the frame there is a roller^ 
which is to be turned by means of a crank; from this roller two 
chains proceed, one of which is to be hitched to the top, and the 
other to the toe, of the crimping board, which has staples attached to 
it for that purpose. When the board is fixed between the laws, the 
erank is turned, and the board and leather are consequentlj forced 
downi and the latter crimped; it is then taken out, and permitted to 
drj. 

45. For a mode of Applying Heat, by means of Iron Cast-' 
ings and grates, connected together, and adapted to the ase^ of 
cookery, or otherwise, and set in a fire*place; called a ^Fire-place 
Furnace;' Peter E. Sanburn, Troy, Rensselaer county, New York, 
June 11. 

This is a kind of flat, cast-iron, box, made to fit a fire-place, and 
having an upper plate, upon the middle of which the fire is to be 
built In the centre, just under the fire, there is to be an enclosed 
iron drawer, in which articles to be baked may be placed, whilst ket- 
tles, &c. may be hung over the fire, as in the ordinary fire-place. The 
ends of this cast-iron box, beyond the centre drawer, have their up- 
per parts formed of bars, or grating, and may have placed upon them 
any cooking utensil. How these are to be heated from below, we 
do not perceive. 



46. For an improvement in the Manufacture of Combs; John 
Brov^n, Providence, Rhode Island, June II. 

It is proposed to make fine toothed combs out of small scraps of 
ivory, which are of little value ; pieces sufficiently large to form 
one row of teeth, leaving a narrow back to connect them together, 
answering the intended purpose. Two such pieces, when cot, may 
be joined by an intermediate piece of hard wood, horn, or an^ other 
suitable substance, to ^hich they may be attached by cementing, or 
otherwise. 



47. For the Manufacture of Raw or Green Hides, into a 
Hard and Transparent Material, suitable for the making of 
combs, snuff-boxes, lanterns, veneering for furniture, &c; Samuel 
Pike, Providence, Rhode Island, June 11. 

The process, by which the patentee proposes to effect his purpose, 
belongs to the class of those, which we think it improper to publish 
without his consent. 



48. For making Boxes and Gudgeons^ of Cast-iron^ 
Wrought'iron, or Wood, for saw mills, grist mills, horizontal 
and vertical wheels, wagons, carts, or any description of wheel 
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cs^age^ whether driven by water, steam, horse, or other power; 
Sullivan Reynolds, Guilford, Chenango county, New York, 
June 11. 

This imposing title precedes a claim to the use of lead for the 
lining of boxes, or inks, within which gudgeons are to run. This 
material has been frequently used for the purpose, and in some cases, 
answers remarkably well, as smooth iron, or steel, runs upon it with 
but little friction. For very heavy machinery, as for the eudgeons 
of mill wheels, the loading causes the lead to spread; and in ma- 
chinery where there is much jolting, or percussion, as in carriages, a 
similar effect is produced by the repeated blows. Where there ia 
grit^ it insinuates itself into the lead, and causes the wearing or cut- 
ting of the gudgeons. 

We are now speak\pg of what we have known for more than thirty 
years ; in part from our own practice, and in part from that of others, 
to whom it was then old. 



49. Por a method of Preventing Bed-bugs from Ascending 
the Posts of Bedsteads ; James Alexander Cook, Georgetown, 
D. C, June 13. 

A cup and socket of tin is to be placed under each post This 
cup and socket is in the form of a nat candlestick, the socket part 
being sufficiently large to admit the post of the bedstead, and the 
dish part surroundinjg the socket, serving to contain, oil, water, or 
other fluid, over which the vermin cannot pass. A cap like the 
nozzle of a candlestick, with a rim sufficiently wide to extend over 
the cup containing the liquid, and prevent the falling of dust into it^ 
is fitted to the top of the socket, or on to the leg of the bedstead. 
The bedstead must be removed from the wall, and the clothes pre- 
vented from touching the floor, when the cups are used. 

The claim is to the inner socket, and to the cup. The patentee 
calls his dishes and caps < Night Angels.' A name given, we pre- 
sume, because they are to keep guard at the four corners of his bed, 
and prevent the approach of the Imps of Satan. The best defence 
against these nocturnal tormentors, is cleanliness, and those who 
lack the industry necessary for their destruction, will, we are appre- 
hensive, call in vain, either upon Hercules or Mr. Cook's * Night 
Angels,' to protect them from the fangs of these disturbers of their 
repose. 

The effect to be produced by these Night Angds, we have re- 
peatedly attained by a magic circle^ around the lower end of each 
Ded post. This circle was merely a line made with chalk, over which 
the legion cannot pass. The loose particles upon which thej tread, 
giving way beneath their feet, and precipitating them to the lower 
regions. ►S- ii 

50. For an improvement in Spinning, called the Running 



Digitized by 



Google 



16ft JlmiHean Pat$ni$Jbr June, with RemarJm. 

Qw MnncTj intended for flpinning cotton yarna^ ud ropia^ 
Jcmn Tborp, Providence^ Rhode Island^ June II. 
(See Bpecification, p. ISO.) 

51. For the manufacture of ornamental articles of Fumiturei 
such 80 Chandeliers, Lamps^ Candlesticks^ Mantel Oma- 
ments, ^c; Frederick B. Merrill, Bufialoe, Erie county, New 
York, June 13. 

Skeletons of chandeliers, candlesticks, &c. are to be made of 
wire, wood, &c., and these are to be suspended in saturated solu- 
tions of alum, or other permanent salts, wnich crystallizing upon the 
skeleton so formed, is to supply a cheap substitute for drops, and 
other ornaments of cut glass. 

Ornaments made in this way, are familiar to most of our readers. 
The chemist has frequently exhibited them to illustrate the forma- 
tion of crystals to his pupils. Ladies have decorated {heir mantels, 
and confectioners their windows, with baskets, columns, and colon- 
nades, resplendent with the tints of the rainbow^ by the reflection 
and refracticm of natural and artificial light 



52. For a Fork, for Digging the Soil of Gardens, ^c. 
called a < Prong Spade;^ William H. Norton, Middletown^ Mid- 
dlesex county, Connecticut, June 15. 

This fork is to have the general form of a spade; the number of 
its prongs may vary, but four is preferred. A length of about ten 
inches, a widtn of about one and an eighth inch, and an interval of 
about if is also recommended. The fork is to be made of ^el, and 
brought to a spring temper; the prongs may be made rather hollow- 
ing on the face, and are to be bevelled from the back, so as nearly to 
form sharp edges. 

This instrument, it is said, may be used in digging with much 
greater facility than the spade^ as it is lighter, and encounters less 
resistance; it answers the double purpose of the spade and the fork; 
is not clogged by a wet soil, and may be used around shrubbery and 
plants, without injury to their roots; it may also be used as a shovel. 
Such are the advantages which it offers, according to the opinion of 
the patentee. 



53. For an improvement in the Mode of Hepresenting the 
Notes in Music; William C. Phillips, Lunenberg, Virginia, 
June 18. 

The patentee proposes to substitute for the dots which represent 
the notes upon the hues and spaces in music, the first seven letters 
of the ali^abet, using capitals, small letters, italics, &c. to designate 
the value of the different notes. Letters of the same kind may be 
emiAo^ for the semibreve and the minum, with the addition of the 
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appendage which now diatingoishei the value of those MtlSy, 
that is, a straight Une descending from the letter when used as a 
niinuni. 

That the notation would be simplified bj the adoption of this plan, 
is, we think, obvious. But in this, as in the reformation of tlw al- 
phabet, there are two questions at least which present themselves 
for consideration; can the reformation be introduced? and if it can, 
will the advanta^ transcend the disadvantages? Our beautiful and 
simple system of reckoning in federal money, will fully exhibit the 
difficulty of introducing new notations, or moaes of reckoning. Near- 
ly forty years have elapsed since all the fiscal accounts of the go- 
Temment, and of our merchants, have been kept in this money, and 
yet at the present day nine-tenths of our monied transactions are in 
the currencies of the respective states, although it is universally con- 
fessed to be an evil, and one, the cure of which would not be attend- 
ed by any inconvenience.^ 

A new notation in music, like a new alphabet, would have to en- 
counter obstacles incomparably greater than that of our federal 
money. The written language Zi music is a universal one, and 
every musician must be able to read Handd and Mozart, or he may 
at once determine to <' hang up his fiddle.'' Instead therefore of giv- 
ing facilities to the learner by a new mode of writing, you absolutely 
compel him to undertake a double task. 

Tiie moral difficulties which interfere with the adoption of such a 
plan, are, in our opinion, as really insuperable as those physical ones 
which are the stumbling-blocks of the devisers of ever-moving 
machines. 



54. For a mode of Ascertaining the Weight of Goods, or 
other Loading, in Boats, or other water craft; Thomas Cohoon, 
Troy, New York, June 18. 

Tubes are to be fixed on the gunwale of the boat, or in any other 
convenient part. These tubes are to stand vertically, are to be open 
at both ends, and their lower ends dip into the water. Floats, with 
graduated stems, are used to ascertain the height of the water in 
these tubes; these stems havine been once graduated by actually 
loading the boat by tons, or half tons, will ever after indicate the 
weight of the loadmg. The floats may be made of any buoyant ma- 
terial, as of cork, hollow balls of metal, &c., and when the load is 
unequally distributed, the measurement may be taken in different 
parts of the vessel. 



55. For a mode of Manufacturing or Forming Hat Bodies 
qf Wool, by Machinery; Levi Van Hosen, Norwalk, Fairfield 
county, Connecticut, June 10. 

The general principle upon which this nuichine acts, is similar to 
tiiat of several others which have been patented. The wool is taken 
from the doffer of a common carding machine, and wound upon 
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cylinders with rounded ends, or upon cones, so as to form the bodies.^ 
The particular claim in this machine, is to the mode of vibrating tiie ' 
sheet of wool, as it winds upon the former, so as to cross the fibres, 
and cause them to felt well, and of forming from one to six bodies 
at the same time, according to the width of the carding machine. 



56. For an improvement in Canal Passage Boats; Jacob 
Bromwell, Cincinnati, Hamilton county, Ohio, June 23. 

A moveable roof, forming an awning, is to be constructed above 
the ordinary roof of a canal boat; this roof is to be capable of sliding 
down, so as to coincide with the fixed roof, when the boat passes 
under bridges. To effect this, the standards, or stancheons, which 
support the moveable roof, pass into hollow columns, or boxes. 
Weights, passing over pulleys, serve as a counterpoise to the move- 
able roof, and suffice to sustain it when not pressed down; or the 
same effect, it is stated, may be produced by springs. There arc 
two pieces of tough hard wood, hinged to the front ed^ of the move- 
able roof, and, at the other end, to the bows, or some lorward part of 
the boat; these are to form inclined planes, which, when passing 
under bridges, are to press the moveable roof down. 

The object of the invention, is, the accommodation of the passen- 
gers, who, under the protection of this roof, may view the country 
through which they pass, without annoyance from the sun or rain. 
They must look out^ however, in passmg bridges, or the roof may 
prove a ** dead fall." It may be well to recollect the poor French- 
man, who, when the captain of a canal boat cried <^ look out," as 
they approached a bridge, nearly suffered decapitation by literally 
obeying the order. 



57. For a mode of Cutting out Boots and ShoeSy by means 
of a scale, or graduated pattern; Samuel Marshall, Philadelphia, 
June 23. 

The pattern used by Mr. Marshall, is usually made of copper, and 
bears a strong resemblance to that for which a patent was obtained 
by Mr. Thomas Howe, of Massachusetts, on the 18th of April, as 
noticed in our last number. It appears highly probable that both 
these gentlemen have adopted analogous modes of procedure, inde- 
pendently of each other. 



58. For a Cooking Stove for burning Lehigh, and other hard 
coal; Cornelius Schermerhorn, New York, June 23. 

Judging from the drawing and description, we should think this 
stove well adapted to its purpose. At all events, it is distinctive in 
its character, the structure of the stove, and the management of the 
fire, differing essentially from every other which we have seen. 

The body of the stove 4s a rectangular iron box, closing in front 
with folding doors. . This box contains a sliding grate, or furnace. 
In the drawing accompanying the specification, the grate is repre- 
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sented in the form of the ordinary Lehigh eoal grate, with open bars 
in front. The box in which the grate is contained, is in length and 
height just sufl&cient to receive it, but in depth, from front to back, 
about three times that of the grate. A bar, or rod, projects forward, 
by means of which the grate, which slides upon ledges, may be drawn 
forward, or pushed towards the back of the containing box. The 
top of the box, in front, is perforated to receive boilers, &c. under 
which the grate may be drawn, whilst at the same time roasting may 
be effected in front of it. The back half of the box is surmounted 
by an arched oven, formed of double plates, to allow a passage to 
the escape pipe. There are sliding dampers, and other appendages, 
which appear to be ingeniously contrived and likely to operate well, 
but which we shall not attempt to describe. 

The claims are to '* the sliding furnace acting directly on the 
boilers, and all parts of the oven; and likewise the ventilators, pre- 
venting a too intense heat upon the bottom of the oven plate; also 
the portable slide, or damper, and the construction of the double flue.^ 



59. For an improved Chum; Abner Murray, Athens, Brad- 
ford county, New York, June 27. 

This churn is to stand vertically; its dasher consists of one flat 
board, revolving on gudgeons, and reaching each way, to within 
two or three indies of the sides of the churn. Stationary slats are 
fixed within the churn, extending from the bottom to the top; they 
are fastened by one edge to the staves, and are sufficiently wide to 
reach within half an inch of the dasher; of these slats there may be 
two, or more. The upper gudgeon of the dasher passes through tbi 
top of the churn, and has on it a bevelled wheel, which is turned by 
a second bevelled wheel, fixed upon a horizontal axis, and moved 
by a crank. 

The claim is to the ^^ placing from two to five slats, or breaks^ 
perpendicularly, at equal distances apart, inside of the churn, to set 
Detween the joints of the staves, standing edgewise, towards the 
centre of the churn." 



60. For an improvement in manufacturing and Ornamenting 
of Combs; Ebenezer Mustin, Philadelphia, June 27. 

This improvement in the manufacturing and ornamenting of 
combs, consists in drawing any device, or ornament, upon the tops 
of conl^bs, with gold size, and the laying on of gold, silver, or other 
leaf, or bronze. This process is the same that is practised upon 
chairs, and an infinite variety of ornametited articles; the invention^ 
or discovery^ therefore, consists in doing that upon combs which has 
in itself no novelty whatever. The whole specification might have 
been comprised in the words, ** I claim a patent for ornamentirtg 
combs by gilding." Query, is this " a new and useful improvement 
on any art, machine, manufacture, or eomposition of matter, not 
known or used before the application?" 
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61. For an improvement in the mode of Making Cloth by 
Machinery; Henry Raymond, New York, June t7. 

There is in Mr. Rijmond's specification, a very exact description 
•f the machinery which he employs in manufacturing cloth by felt- 
ing, without spinning or weaving. We have recently had occasion 
to notice some patents which have been issued for the same purpose, 
and have adverted to former attempts of the same kind. Besides 
tiie present claimant, it will be seen that patents bearing the same 
date, have been obtained by Mr. Van Hosen, of Connecticut, and 
Messrs. Peck and Taylor, of New York. 

The revival of this plan for manufacturing cloth, has, we have no 
doubt, been suggested b}[ the machines now so extensively used in 
the manufacture of hats, in which the wool is taken from the carding 
machine on to a conical former, for the purpose of felting. 

The essential parts of Mr. Raymond's machine, are, a wool card- 
ing machine, ana a roller fixed upon a carriage, which traverses in 
front of the doffing cylinder. In the machine described, the cylin- 
der upon which the bat of wool is to be received, as it is delivered 
in a sheet from the carding machine, b five feet in length, and three 
feet in diameter. As the carriage which supports it traverses in front 
of the doffing cylinder, and in trie direction of its axis, the wool al- 
ternately erosses the preceding layer. A second, and smaller cylin- 
der, or roller, rests on the periphery of the large one, and, by its 
pressure, slightly consolidates the layers of wool, and prepares it 
ror felting. A cylinder of this size will affi>rd a piece of cloth of 
about five by nine feet, but this may be varied according to the size 
of the machinery. The particular mode in which the large cylinder 
is made to revolve, and its carriage to traverse, it is not thought 
necessary to describe. 

The claim is to <^ the above method of forming cloth webbii^, of 
wool, or of any other material which has felting properties, by the 
«f«e of the carriage and two cylinders, made to pertbrm the above 
mentioned motions." 

It is stated, 4hat <^ upon this plan of operation cloth maybe made 
of any desirable length and width, and suitable for carpets, blankets, 
rugs, gentlemen's wear, and other purposes, in greater perfection, 
with mpre despatch, and less expense, than by any other me&od; 
and the machinery is easily kept m repair." 



62. For a machine for Making Felt of fVool virithout spinning 
or weaving; Levi Van Hosen, junr.,Norwalk, Fairfield county, 
Connecticut, June 27. 

Although the object of this patent is the same with the last, the 
manner of effecting it varies in several particulars. Instead of one 
carding machine, there are three, one of them of four feet, and two 
others of iy/o feet^in width each. The sheet of wool as it comes off 
the four foot macnine, passes upon an endless cloth, which hangs 
down through the floor of the manufactory, into the apartment be- 
low, and extending in length about twelve feet. The wool from the 
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two narrower machines is in like manner received upon endless 
cloths, having their planes at right angles with that of the wider 
cloth* The wool passes below on to a frame called the felting ma- 
chine^ upon which the wider web is laid. This frame has a vibrat'* 
ing motion, for the purpose of carrying it backwards and forwards 
under the wool delivered from the narrower machines^ causing their 
fibres to cross those from the wider machine at right angles. This 
it is made to do on both sides of it, until there is sufficient thickness 
to form the felt. Thus the wool from the four foot machine may be 
compared to the warp, and the others to the filling; the warp being 
in the centre, and the filling on each side of it. '^ The felt after It 
acquires sufficient thickness for use, is received between two cylin- 
ders about six inches in diameter, which are put in motion by gear- 
ing on the other end of the frame. The felt passes between two 
cloths, which revolve by the same gearing which draws the felt, and 
the first process of basoning is produced by cylinders which revolve 
and generate steam." [? How?] 

" What I claim, is the mode of setting up the felt in the piece^ 
and crossing the wool like warp and filling, directly at right anffles, 
by laying the warp in the centre, and the filling on each aide of the 



63. For Man^faeturing of C/oM without spinning and 
weaving, and by cFOSsing the wool; Nehemiah Peek and Danid 
Taylor, New York, June 29. 

The machinery proposed to be used by Messrs Peck and Taylor, 
is essentially the same with that of Mr. Raymond, and their applica- 
tions were, therefore, viewed as interfering. This was represented 
to the parties, between whom a compromise was consequently made; 
it being agreed between them that both patents should issue, the 
interest of each having been adjusted in a way which was mutually- 
satisfactory. 

Messrs. Peck and Taylor claim the combination of the machinery 
described by tliem, and its application to the crossing of the wool, 
either separate, or with cotton or hair, for the purpose of making 
blankets, table-spreads, and other kinds of cbth. Also, the princi- 
ple of crossing the wool, cotton, or hair, by machinery; likewise, 
the use of one or more carding machines, placed in a row, or at right 
angles; and their mode of hardening and fulling the cloth, a.s a&* 
scribed in their specification. 

64. For an improvement in the Printing Press, for which a 
patent was obtained on the Sth of February, 1819; John J, Wells, 
Hartford, Connecticut, June 29. 

The press is one of those in which the power is obtained by caus* 
ing a lever, acting horizontally, to operate upon t'^rio others, which 
form what is usually known under the «ame of the toggle jwnU 
The improvement made is in the mode of connecting these moving 
parts. 

Vol. IV.— No. 3.— September, 1829. 25 
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Q5. For a Power Windlass; William Feonell^ Brunswick, 
Cumberland county, Maine, June 29. 

Two cog wheels, and two pinions, which act in the manner (rf'the 
common double geared windlass for raising weights, constitute this 
machine; the a»es upon which the pinions are formed, are turned 
by common cranks, or by handspikes. 



66. For an improvement in the construction oi Steam Boilers; 
Francis Coffin and Charles C. K. Beach, Boston, Massachusetts, 
June 29. 

(See specifications.) 

67. For a new and useful machine for Fastening and &- 
curing Window Shutters; Truman Bartholomew, New York, 
June 30. 

This macMne consists of two latches, and two catches, one pair 
of them to fasten the shutter, when open, against the wall, the other 
to secure it to the sill when closed. A particular description we 
should deem superfluous, as the contrivance possesses no great no- 
velty. It will, undoubtedly, answer the purpose equally well with 
fifty others, patented and unpatented, wmch have been offered to 
the public, and probably better than several of them. 



Specifications op American Patents. 
Description (^an Improved Wheel unth Revolving Paddles^ t^apHcabk 
to the propelling of Ships and other floating bodies. Patented by 
Adolph Heilbronn, New Yorky March 16/A, 1829. 
(with a copper-plate.) 

In the patent of Mr. Heilbronn, several different improvements in 
navigation are described and claimed ^ in the present article, we shalt 
explain the first of them only, but shall hereafter present die others, 
having a plate prepared for that purpose. 

These various inventions have been perfected in conjunction with 
a gentleman in England, where a patent has also been obtained for 
them. 

The revolving motion given to these paddles, differs alto^ther 
from that which has been contrived with a view to ^their liippiog 
into, and emerging from the water vertically. The paddles, or 
buckets, in Mr. Ileilbronn's wheel, are each fixed upon an arm which 
radiates from the centre of the wheel, as may be distinctly seen by a 
reference to the engraving. 

In a wheel so constructed, the paddles may be made to enter Hat, 
water edgewise, and be turned, so as to act upon it at any point 
which may be preferred. The paddles which are out of the water, 
are all feathered, or turned edgewise, so as to experience but little 



Digitized by 



Google 



Improved Wheel with Revolving Paddles. 195 

resistance from the wind, and to require a very shallow box or 
casinff, to protect them on each side of the boat A wheel of this 
description may be immersed in water to any depth which may be 
required I or it maybe entirely under water, where the depth is suffi- 
cient; should such a mode of fixing it be thought adviseabie, the 
pr^ess of the boat will be but little impeded thereby. 

-One great advantage anticipated from these paddles, is the avoid- 
ing of those numerous and perpetual concussions produced by the 
fltnking of the water by the ordinary floats, which causes a con- 
tinue, distressing, and very injurious tremulous motion. They 
enter by their edges, and are gradually brought into action. 

The number of revolving paddles to be used, will be best deter- 
mined by experiment 

Figure 1, plate 2, represents one of the said wheels of eight arras 
or paddies, as it appears when in a finished state, and as applied to 
the side of a vessel; and figure £ is a view on a larger scale of the 
central part of the said wheel, as seen from the opposite side, or that 
nearest to the vessel, for the purpose of showing how the paddle-arms 
ar^ held and supported in their places, and yet permitted to turn or 
feather at the proper instant, while the whole wheel turns round; 
and figure 3 is a section of the same part of the paddle-wheel, as is 
shown by figure 2, and likewise of tne piece G G, which is called 
the wiper carriage, which is immoveably fixed to the side of the ves- 
sel, for the purpose of producing the turning or feathering of the 
paddles at the proper moment. In these several figures A A A A, 
18 a circular disk or plate of cast-iron, having a rim or ring B B B, 
rising on one side to a sufficient height to give strength and solidity 
to the 8]ud circular plate, and also to take the brasses C C C, through 
which tiie paddle-arms or axes D D D D, are permitted to turn. The 
central block of metal £ may be cast in one piece with the disk or 
plate* but will be better detached, and afterwards fixed to it by 
screw bolts, as shown in the section figure 3, because when detach- 
ed, the brass sockets, or steps a a a a, for receiving the inner ends 
of the paddle-arms or axes, can be more accurately bored and fixed. 
The disk or plate A A A A, with its centre block E, forms the cen- 
tral part of the paddle-wheel, which must be firmly keyed, or other- 
wise fixed upon the main shaft F F, which derives its rotary motion 
from anv power applied within the vessel, and this shaft also passes 
fk^ely through the centre of the metal wiper carriage G, which is 
firmly and immoveably fixed to the side of the vessel, for the pur- 
pose of operating upon the wipers or projections 6 6 of the paddle 
axes, in order to produce the turning or feathering of the paddles. 
To effect this, the outer face of the wiper carriage presents two an- 
nular surfaces, as seen at c and d in figure 4, (whicn is a front view 
of it,) and a part of one of them is cut away as at 6 e, to a ^eater or 
less extent, according to the period at which it may be desirable to 
make the paddles turn or feather. The wipers or projections on the 
axes of these paddles are projections of steel or other metal, crossing 
each other so as to project at ri^ht angles from the axes of the pad- 
dles, and as these wipers come into contact with one or other of the 
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Aimolar surfaces c and d^ figure 4, and also seen in figure % tiie 
sereral paddle axes will each make a quarter turn or revolution. 
Thus the five wipers z z z z z^ figure 2, lie with their flat surfaces 
upon the annular surface c of the wiper carriages, but that surface is 
cut away between e and e, (as is more distinctly seen in figure 4,) 
and the inner annular surface d then presents itself, and acts upon 
the wipers 2r 2: to turn them rounds conseauently the inner wipers y 
y y will now assume the flat position, and will continue in it, until 
they are asain brought by the motion of the wheels into contact with 
the ends of the outer annular surface c. It will thus be seen, that by 
enlarging or contracting the opening e 6, figure 4, and with it the 
inner annular surface (2, that one, two, or more, of the paddles may 
be made to stand at right angles to all the rest, and thus that any 
number of paddles may be made to move throu^ the air, and to 
enter into and come out of the water with their thin edges forward, 
while the remainder, or those that are under the water, will remain 
steadily in that f>osition in which they are most effective for the 
purpose of propelling, as is distinctly shown by the manner in which 
the paddles are arranged round the wheel, as shown by figure 1. It 
will be necessary to employ springs to prevent the blow and con- 
cussion, which would otherwise take place between the wipers on 
the axes of the paddles, and the ends of the wiper carriage upon 
which they strike, and by which they are turned round ; and the best 
application of such springs, is to use those of the spiral kind, of con- 
siaerable strength, and to introduce them into round holes very 
nearly fitting them, and drilled in the ends of the wiper carriage 
which first comes into contact with the wipers. The spring being 
introduced into the hole, a cylinder of hard steel just fitting the hole 
is placed upon it, and there fixed by a pin driven through a chased 
mortise hole in the said cylinder, in such manner that the said cy- 
linder can fall wholly into the said hole when pressed upon, but 
without such pressure, will project about half an inch or rather more 
out of the said hole; and as the said wheels are so fixed as to require 
cases to protect them, as in ordinary steam-boats, such cases may be 
formed of light iron work, covered over with slight iron bars, or with 
strong wire work, because such open work cases do not offer the 
same resistance to the wind and water as close boarded cases do; 
and moreover, they have the effect of much more effectually break- 
ing the force of the waves when they drive against them, fiars or 
rods with points upon them are also nxed to the insides of such cases, 
causing the said points to come as nearly as possible to the paddles 
and paddle axes without touching them, for the purpose of clearing 
oft' any weeds that may attach to the paddles, and likewise to pro- 
tect them from striking asainst any timber, ice, or other floating sub- 
stances, by which the paddles of steam-boats are frequently broken 
or injured. 

The claims of the inventor, in the paddle wheel and its appur- 
tenances, are. First, to the frame work, or wheel, as above described, 
for holding the patent paddles. Secondly, the introduction of springs 
to act upon the wipers« Thirdly, the paddle box made of open, wire- 
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work, net, or cross bars, with projecting pieces, or points, to clear 
the paddles. 

Experiments arc now in |)rogress in New York, for testing the 
value of the foregoing machinery. The trials hitherto made have 
been attended with satisfactory results; but experience teaches us to 
suspend a final judgment until the thing is tairly tested, in a ves- 
eel of the ordinary size. 



Descripiian of a Revolving Boiler for Steam Engines, invented by 
Francis Coffin, and Charles C. K. Beaoh, of Boston, Massa- 
^ chusetts. Patented June 29/A, 1829. 

A CYLINDER of iron or copper, is made of such length and diameter 
as may be determined upon; a second cylinder of the same length, 
bat two, or more, inches less in diameter, is placed within the first, 
and a hoop of metal inserted at each end, to fill the space between 
the two. This hoop is rivetted, and made steam-tight, and a space 
of one inch, or upwards, is, of course, left between the two cylin- 
ders. This space is to be kept full of water, for the supply of the 
rerolving boiler, that is to be contained within the outer case, which 
thepatentees denominate the heater. 

l^e heater may vary in its form; it is intended sometimes t^make 
it egg-shaped, and to increase the space at the upper part, so that in 
a transverse section it would be somewhat in the form of a new moon. 
A boiler of this kind may be constructed without being enclosed in 
brick work, and is particularly adapted to steam-boats. 

Through the top of the heater, two, or more, perforations are made, 
for the passage of smoke and flame from the luel. Cast-iron heads 
are madle to close the circular ends of the heater, and in these there 
are man boles, and such other openings as may be necessary. A 
cvlindrical boiler is placed within, and extends the whole length of 
tne heater; this boiler is supported upon hollow gudgeons, which 
proceed from the centre of each of its heads, and pass throueh suit- 
able openings in the iron plates which close the ends of the neater. 
Upon these gudgeons the boiler is made to revolve. For this pur- 
pose they rest, when the boiler is full, upon the openings in tte heads 
of the heater; but as one of the ends is, to a certain extent, suscepti- 
ble of being elevated and depressed, the opening in the head through 
which the gudgeon passes is lengthened upwards, the gudgeon, or 
rather the pipe which passes into it, resting upon an apparatus, to be 
presently described. 

Under the boiler is a furnace, and ash pit, built up with brick 
work, in the manner of other cylindrical boilers. 

By means of a force pump, the heater is kept constantly filled with 
water, and from this it passes into the boiler through one of the hol- 
low ffudgeons. Through the other gudgeon the steam escapes to 
supply the engine. One of these gudgeons is, we have said, capable 
of being elevated and depressed. This is effected by a lever with a 
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long and short amiy which extends horizontall j over the boiler. The 
short arm is connected to the gudgeon of the boiler, which is capable 
of eleyation; and upon the long arm is hun^ a weight, which is an 
exact counterpoise to the weight of the boiler, and the containdl 
water, when sufficiently filled. When the « quantity of water di- 
minishes, the weight on the lever preponderates, and this, bj a proper 
connexion with the force pump, increases the stroke of the latter, 
and consequently the supply of water. 

Instead of the heater before described, it is proposed sometimes 
to surround the boiler with metal tubes, running longitudinally with 
it, having connecting pipes at their ends, to convert them into & con- 
tinued tube, into one end of which the water is forced, whilst from 
the other it passes into the boiler, through its gudgeon, as from the 
heater. These tubes are kept in their places by resting on hollows 
ID the cast*iron furnace heads, and are surrounded by the arched 
brick work of the furnace. 

The boiler is made to revolve by the motion of the steam engine, 
a to<^ed wheel which carries it being secured by screws on to one 
of the ^d^eons. By means of proper gearing, the rapidity of the 
revolutioB is placed under the command of the en^neer. 

<< The heater is always full, but it is obvious that the boiler, 
continnally revolving, requires but little water, say from ^th to 
•^th of its capacity, thus leaving almost the whole of it for steam- 



^< The boiler containing so little water, is heated in a few minutes, 
whereas, in the common boiler, the body of water is so great, that it 
lequires a very long time to get up the steam, and at a great expense 
<tftitel. 

^ The danger of bursting, in the common boiler, from bein^ un- 
equally heatal, and from tne great body of boiling water withm, is 
ittstiy considered imminent. The revolving boiler is always equally 
iieated, and the volume of water, being comparatively nothing, tlie 
dapser is proportionably decreased. 

^* W hat we claim as new, in the foregoing specification, as being of 
eur inventions, are: 

^ Ist. The revolving boiler, as entirely new and hitherto unknown ; 
and we claim the exclusive use of it, with or without the heater, and 
with or without the pipesi it being, in either case^ much superior to 
ainr known method of generating steam. 

^ 2nd. The heater, vniich'surrounds the boiler, and supplies it with 
bcttling water. 

*< Sd. The pipes answering the same purpose as the heater. 

<^ 4th. The manner of suspending the boiler at one end, by which 
coiitrivance it feeds itself.'' 
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Some account of various improvements in RaU'roads and SaU-roai 
Carriagesj invented by Isaao Knight, of Baltimore^ Maryland* 
Patented June 11, 1829. 

The specification accompanjiDg this patent, is so extremely ex- 
cursive in its views, so immethodical in its arrangement, and so in- 
definite in its claims, as to render an analysis of it extremely cUfficnltr 
We have, therefore, taken it up, and given a short abstract of ilo 
contents, in the order in which thej stand. 

The {proposed rails are to be of wood, about 2i inches thickf 
and ten inches deep; these are to be covered with bars of wrought 
iron of the exact width of the thickness of the rails; the wheels of the 
carriages are to have double fianches. 

In passing over vallies, long posts of wood may be used to receive 
the rails; pillars of stone, or chairs of cast-iron, may be employed 
when the depth is not too great. The joints where tbe rails are let 
into the posts, may be secured by coverings of tin, sheet lead, &c« 
The pillars must be framed together by cross-ties and braces, wlu»re 
the elevation is considerable. The horse path is to be fomed of 
plank, where the depth is too great to fill with stone or ^veL 

The two flanches upon the wheels, it is calculated, will tend t6 
keep the rails from losing their parallelism. It will be evidepty 
however, that if they effect this object, it must be at the expense of 
great friction, yet these flanches are depended upon to prevent the 
necessity of cross-ties. 

It is said, that case-hardened friction wheels should be used, and 
that they should rest upon the main axle of the travelling wbeelSf 
which should likewise be case-hardened. A particular mode of fixing 
the framing for these is recommended. 

It is proposed to fix seats for passengers along the sides of the 
carriage, which seats mav project over the wheels. There is also ta 
be a dining table, and other accommodations, such as stoves, a kitch« 
en, glass windows, stairs, &c. which are all proposed as parts of the 
establishment. 

The mode proposed of adapting the carriages to curved roads, is 
very similar to tnat of Mr. Howard, and also to one included by Mr. 
Knight in a former patent. 

Masts and sails may occasionally be used, to take advanta^ of the 
wind, when fair. By means of ropes, or endless chains, passing over 
pulleys, these carriages, it is said, may be made to draw others 
against the wind. 

There is here a general claim to the foregoing principles and com- 
binations, and a specific one to the manner of placins the wooden 
rails upon the tops of the posts. The particular form ofthese wooden 
rails. The application of the double flanched wheel running upon 
flat bars of iron. The mode of covering the posts to protect them 
from the weather. The mode of fixing the friction wheels, and using 
smaller ones to prevent lateral friction. 

The patentee mtends also to protect the posts where they enter 
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the ground, bj filling round them with small stones; to pave round 
tkem with flat stones; and to cover the whole with tar and sand* 

The mode of bridgine describedt is next claimed; also a cheap plan 
of branch rail-roads; also a mode of embarking wagons, and landing 
them from boats, by means of a windlass; also the invention of a 
Mfling carriage^ to run on lateral, or branch roads, upon which 
shifting carriage the loaded rail-road carriage is to beiconve^ed; to 
a double inclined plane, or rail-way, running on two sets of rails, one 
over the other, for the purpose of removing earth, &c. to small dis« 
tances. Also a mode of connecting ropes and pulleys for one carriaee 
to descend, and another to ascend, an inclined plane. To a doable 
rail-way, one above the other; and to a mode of travelling both ways 
on a single track. To the covering the wood under the rail, and at the 
joints, with sheet metal, and bending it down to prevent injury from 
wet. There are likewise several intervening claims which we have 
omitted, in order to shorten this article; but the next is to a whole 
newly contrived carriage, which has been figured and described in 
many of our public papers; the following may give some.idea of it. 

A horse is to be placed upon a moveable endless floor revolving 
upon rollers, and these are to give motion to the main wheels of the 
carriage; they may be so geared together, that if the horse travels 
at the rate ot two miles per hour, the carriage may go ten. This is 
particularly described. 

After this comes another mode of protecting the posts, which is 
claimed. The post is to be bored longitudinally, and the hole filled 
with oil, or salt, or a mixture of both, and plugged up. The outside 
is then to be painted with white lead, to be covered with sheathing 
paper, or cloth, saturated with proper materials, or to be covered 
with sheet metal. 

There are in the above so many items, that we cannot attempt to 
animadvert upon them; the patentee has made a complete rail-road 
and rail-road carriage analecta: it is, however, fairly to be apprehend- 
ed, that a number of his claims will be disputed by other inventors; 
and indeed this has been already done. Some of the claims appear to 
be for intended improvements, which are now patented in anticipa* 
tion, and several others, we suspect, will not fulfil the averment tnat 
they are new and useful. Admitting, however, that every thing 
claimed is new, useful, and original, the q[uestion may fairly be asked, 
whether there is a sufficient connexion in all the things claimed, to 
make them properly the subject of a single patent. Half a dozen 
new machines, or improvements upon half a dozen old ones, can 
scarcely be included under the terms a '^new and useful art, ma- 
chine, manufacture, or composition of matter." 



Specification of a pcaent for an ** Irhproved Rope-maker.'* Granitd 
to Stephen Hills, 2nd, Glastonbury ^ Connecticut^ June 11, 1829. 

The size of the machine may be varied, according to the tngness 
of the rope, rigging, or twine, to be made. That for common rope, 
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&t rigging, is abbut six feet square, on a fVame. On one tod are 
three spindles standing perpendicularly, with spools and flyers at- 
tached to them, and driven bja belt, or gear. On the opposite side 
is one spindle standing also upright, with spool and flyers driven by 
a belt or gear, cross banded, or contrariwise from the three first 
mentioned spindles; this takes up, with a heart motion, the rope, or 
twine, as fast as laid. All the spindles are moved by a hori:&ontal 
wheel in the centre of the machine, and may be turned by hand, 
horse, or water power. Three threads pass between two rollers 
placed above the wheel, from the three first mentioned spindles, and 
pass from thence to the one spindle mentioned last as standing alone* 

The great advantage of this machine, is, that any kind of rigging 
can be made in a room sixteen feet square; and this supersedes the 
necessity of rope- walks; it also makes the material better and faster 
than the common mode, and it consequently can be afforded at a 
cheaper rate. 

What I claim as'bew, and as my own invention, and for which I 
demand an exclusive privilege, is the whole machine as applicable iQ 
the above purposes. Stephen Hills, 2nd. 



Specification of a patent for an Iron MtU^fot grinding variom arti^ 
de9. Chanted to John W» Post, of Washington^ J9. C and Calvik 
Post, of Springpart^ Cayuga Countj/y New Yorkj April llth* 

f The grinding part of this instrument is made either of wrought 
or cast iron, or of steel; it consists of two parts, one of which movet 
within the other. The outer part may consist of one solid piece, 
or of sections, forming a conical tube. The inner part corresponds 
with the outer. On the grinding surfaces of each are either spiral, 
perpendicular or cross threads, projections, or furrows, increasing in 
number, and decreasing in depth, as they approach the vent of the 
mill. The threads on each may run parallel, being of any inclina- 
tion required. The inner grinder moves« and the outer one remains 
stationary, it being unnecessary that more than one of them should 
move, although both of them may be made to move, if thought ne- 
cessary. The lowei^.gart of the inner grinder terminates in a pivot, 
or point, which, stapds in a cup on a piece of timber, and is raised 
and lowered with the timber, to set the mill for grinding coarser or 
finer, by means of screw-bolts and nuts; the bolts passing through 
the timber which supports the outer grinder. 

The U{^r part of the inner grinder terminates in a shaft, or gud- 
geon, on which is fixed a long pinion capable of rising and falling 
with the grinder, from three to eight inches, and still remaining ia 
mash witn the driving wheel. 

% The leading principle of this improvement consists in having fte 
least possible diameter of the grinders at the upper or feeding end; 
great wiigth and as little increase of diameter at the bottom, or vent, 
as will merely admit of* setting the mill for grinding coarser, or finer. 

Vol. IV.— No; 3.— Sbptsmbbr, 1829. 26 
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For a hand milU the upper, or feeding end, is required to be llttW 
more than one inch diameter, and the lower end, or vent, twoinche% 
being two, or more, feet in length, and uniformly tapering from the 
top to the bottom. By this form and construction the greatest pos- 
sible mechanical leverage and power is obtained; the mill may 
move with great velocity, the grain, or article, being introduced as 
nearly as possible at the fulcrum, or centre of the shaft or grinders^ 
and continuing near the centre until it is discharged, almost any 
resistance is easily overcome. 

For grinding corn with the cobs, bark, apples, or any other coarse 
article, the upper part of the outer grinder has a funnel top, which 
contracts gradually in its capacity for a short distance; after which 
it is continued with a small and uniform increase of diameter, as 
described in the mill for grain, and other small articles; the whole 
being three feet in length. 

In grinding corn with the cobs, bark, or other coarse articles, the 
mill may first be set coarse, and after the com is shelled from the 
cob, and the cob broken, or the article rendered finer, the mill may 
be set finer, and the grain, or article, passed through a second time. 

Foi: the hand mill, the pinion, which has already been mentioned, 
may have from ten to twenty cogs; and the driving wheel, which is 
a faced cog-wheel, may have from fifty to a hundred cogs; to which 
may be connected, eitlier on the same piece, or on the same shaft, a 
fly-wheel, all moved by a crank. 

For the horse mill, a whorl, instead of the pinion, may be used, 
receiving a strap from a large horizontal wheel upon a vertical shaft- 
Either of the forms of the grinder may be used for breaking grain, 
or other articles, preparatory for the comtnon'flour mill, to which it 
may be either mediately or immediately connected, as circumstances 
may require. 

Mills may be constructed upon this principle, consisting in part 
or altogether of stone. The lower part may be stone, so as to make 
flour of the article ground. 

What we claim as new, and as our own invention or discovery, in 
the above described mill, and for the use of which we ask an exclu- 
sive privilege, are, the grinders, as above described, and the mode 
of regulating the mill both for hand and other power. 

, John W. Post. 
Calvin Post. 



FRANKLIN INSTITUTE. 



The twenty-second Quarterly Meeting of the Franklin Institute 
of the state of Pennsylvania, for the promotion of the mechanic arts, 
was held at their hall on Thursday evening, the 16th July, 1B29. 

Thomas Fletcher, Esq. Vice President, in the chair, and Wm. 
Hamilton, was appointed Secretary pro tem. • 

The minutes of the last quarterly meeting, and also of the special 
meeting, were read and approved. 
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The otmirman of the committee of investi^tkm on the subject of 
crater wheels, reported that the committee still continued to receive 
subscriptions towards defraying the expenses of the experiments^ the 
amount fixed bj the committee as necessary to be raised previous to 
commencing the operations, is now almost made up; the committee had 
hoped that me sum would have been received at an earlier date, but 
that has been prevented, entirely by the general depression of busi- 
ness among Ihat class of citixens who are most immediately in- 
terested in the results of the experiments. The committee now 
believe that such an amount will shortly be subscribed as will jus- 
tify them in making a commencement, and as it is of the utmost im- 
portance to extend their inquiries as far as possible, they hope the 
members of the Institute and others interested, will still continue to 
exert their influence to increase the amount of the subscriptions. 

The quarterly report of the board of managers was read and ac- 
cepted. 

Thomas Fletcher, Vice Prendent. 

William Hamilton, Secretary pro tern. 



The Hoenty- Second Quarterly Report of the Managers of the Franks 
tin Institute of the State of Peimsyhania, for the Promotion of the 
MecJianic Arts. 

The board of managers present a report of their proceedings since 
the last quarterly meeting of the society, in accordance with the 
regulations and laws of the Institution. 

In addition to the regular courses of lectures on chemistry and 
mechanics, to be delivered during the ensuing season, arrangements 
are now making by the committee of instruction, for the delivery, 
4)uring the whole period allotted, of volunteer lectures, varied m 
their character, and of manifest utility. 

The board would respectfully call the attention of mechanics and 
others to the subject of the delivery of volunteer lectures. They are 
the sources from which much good will flow, a large portion of valu- 
able and interesting information be difiused, and thus serve in a 
great degree to keep alive the interest in, and extend the influence 
of, the Institute. 

At the close of the present quarter of the High School, the course 
of instruction originally contemplated in that department, will have 
been comjpleled. Since its organization, and during the whole term 
of three ^ears, the board have been gratified with the flattering re- 
ports which have been received from the committee on instruction. 
It has received an unusually large share of the public patronage, and 
it has been instrumental in an eminent degree in diffusing the bless- 
ings of education, and in elevating the character and standard of 
instruction in the community, more especially in the introduction 
of a well digested and -more complete system of text books than 
have heretofore been used in the schools m this city. The school 
Will be continued in the Hall of the Institute, under the direction of 
the present principal, W. R. Johnson, A. M., assisted in the several 
branches by instructers of acknowledged reputation. 
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The bdftrd of naaagers wMld foeg leave Also to report, that a fl|M- 
cial eoauttittee hat been appointed to make the necessary arraoge- 
■Mnto ftr carrying into ettect the resolution of March l£th, 18£9, in 
relation to the very interesting and important snli^t of ascertaiaiiig 
^ the value ef water as a moving power, and the relative effects pro- 
dnced by it on water wheels of different constrnctionsi." 

The committee have been zealously endeavourins to raise the sum 
required to carry on the experiments contemplated, and have sue* 
oeeded in obtaining a large proportion of it. The board relv with 
great cinidence upon the assistance and exertions of the medianics 
and manufacturers of the United States, to aid them in the iavestigtr 
tion of a subject so valuable and important in the results to be pro- 
duced, not only to themselves, but to' the country genendly. 

Agreeably to a resolution passed at the last quarterly meetingi 
monthly meetings of the Institute have been regularly held on the 
fourth Thursday of each month, upon the plan described in the last 
quarterly rq[)ort It is believ^ that the results anticipated, have 
been produced by the adoption of this popular measure. Subjects 
of interest and practical utility have been presented and discussed, 
the library of the Institute has received considerable and important 
additions, the cabinet of minerals has been enlarged by donations 
presented at these meetings, and the board view their continuance 
as calculated to promote the object and interest of Uie Institute, and 
recommend the attention of tho members to them. 

By a resolution of the board, it was decided that the next exhibi- 
tion should be held in the year 1830. This measure was adopted 
after mature deliberation; and it is believed that exhibitions held 
every two years, will excite more interest, and will be productive 
of more advantage to the arts and manufactures than annual ones. 
The committee on premiums aiid exhibitions are actively engaged 
in making arrangements for an exhibition at that time, which it it 
exj^ected will not be inferior to any of those heretofore held, and 
which will exhibit the state and progress of the mechanic arts in our 
country. 

Henrt Hohn, CAotrman. 

WxLLUM Hamilton, •Actuary. 



Monthly MeetingB. 

In the twenty-first quarterly report of the managers of the Frank- 
lin Institute, (p. 291, vol. 3,) was given the plan of monthly meet- 
ings of the members, for the reading of papers, and the discussion of 
questions connected with the objects of the Institution. Several of 
these meeting have been held, and should they be continued widi 
the spirit which has attended their commencement, they cannot fiul 
of mroducing the ihost beneficial results. , 

The paper in the last number, on the subject of " Friction, and 
the Power of Heavy Bodies in Motion,*' emanated from that source, 
and we anticipatie the recc^ition of a sufficient number to occupy a 
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flefante portm of the Jmrnti ey^ry BMNitb. It it gmufily «4er- 
atood that an editor is not retpoasible for the <^iiioiis advocaited by 
his correspoDdeats; nor is it to he considered as his dttty to iindecf 
take the invidious office of censor, althoueh it is his right, at aU timesi 
to express his opinion. In discussions of the nature w those of which 
we are now speaUngi it will be proper to allow an nnusual latitude, 
as in such a ease ^ error of opimoa may be'' advantageously *« tole- 
rated, whilst reason is left free to coHibat it" 

For ourselves, we shall always prefer those papers which are upoA 
practical subjects, as we consider one experimental truth to be of 
more value than a thousand ingenious theoriesi and these truths 
many of the gentlemen conoerned are eminently qualiied to make 
known. W^ say not this to damn the ardour of those who are anxr 
ious to inquire into cmueSf and snould regret exceedingly to learn 
that our remarks had had the effect of su][ypressing the ingenious specu- 
latioas of those who are seeking ^admissioa behind the scenes." 



ObservaiioM on the Hardening of Sled By Bufus Ttlsb, Me- 
chaniciaa, PhUade^hia. 

To THE Franklin Institute* 

The following remarks on the subject of hardening steely are 
ofifered to the Institute as the result of much experience in the regu- 
lar course of my business, and of essays suggested by some peculiari- 
ty, accidentally noticed, and made for my own satisfaction. It is, 
peHiaps, to be regretted, that I have not had leisure to repeat them 
with a view to greater accuracy of detail; by some, however, this 
may be deemed a favourable circumstance, as they are not fortified 
by any array of numbers, or formulee, and may, therefore, be the 
more readily discussed, corrected, and amended, for which I am 
fully aware my best endeavours leave ample room. 

The peculiar kind of hardening of which steel is susceptible, de- 
pends upon two conditions: first, a sufficient degree of heat^ (some- 
what above the lowest red,} which may be termed the hardening heat; 
and second, sudden cooling. A deficiency of only a few degrees of 
beat, or an excess of two or three ^conds of time, beyond certain 
limits, will entirely defeat the operation. 

The usual method of hardening steel for common purposes, is to 
heat it to the proper degree, (the lower the better, provided it be not 
so low as entirely to fiiu to harden,^ and then to plunge it suddenly 
into cold water. When it is j^quisite to protect the surface from 
the corroding effeicts of the atmospheric air, as in en^vings, dies of 
delicate woncmanship, &c k should be imbedded m fine charcoal 
powder, previoudy heated to redness, in an iron box, to drive off 
the evaporable matter, and wh^ sufficiently heated, die piece must 
be removed to the cooling liquid with as little exposure to the air as 
possible. If the contents of the box be thrown, with the steel, into 
ml^ 80 as completely to exclude the air^ it will presenre its polish, 
and brightness^ unchanged. 
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AH articles of steel are more or less liable to become warped, by 
rapid cooliBg, from the unequal contraction of the parts, and many, 
from the same cause, require the greatest dexterity and skill, topre^ 
vent them from breaking in pieces during the operation. 

Whenever, therefore, the nature of the case admits the use of oil, 
as a cooling medium, it is safer than water, being much less rapid in 
its operation. It is obvious, however, that, as large masses of ste^ 
can with difficulty be cooled, even in water, within the hardening limit 
of time, only small articles, such as springs, thin blades, &c. can be 
hardened, at all, in oil. It is sometimes pretended- that oil imparts a 
degree of toughness to steel hardened in it, just as it would to a bit 
of norn, or leather, by penetrating its pores^ and I believe the patent 
obtained for the use of it, in hardening a certain celebrated patent 
oU-hardined-eprmg truas^ was grounded upon such a supposition. 

The danger of breaking increases with* the thickness of the piece, 
whatever may be its form; and that form is least liable to break, in 
which there is the greatest freedom of motion, or in which a simul- 
taneous contraction can be efifected in all the parts. 

In hardening a roller, say two or three inches in diameter, and 
about the same in length, the first tendency of the contraction of the 
surface is to separate it. But this strain being equally divided 
around the circumference, and the metal being in a yielding state, 
the only effect in general, is, to enlarge the surface beyond its origi- 
nal dimensions. The surface thus enlarged, immediately becomes 
hard and fixed; so that the subsequent cooling of the centre, re- 
verses the strain upon the surface, tending to compress or shorten it, 
and that, to such a degree, that a segment is often thrown off with 
great violence, or, when the outer portion has sufficient strength to 
resist the contracting force of the centre, that portion in its turn 
tends to separate, being prevented by the outer part, (to which it 
adheres) from returning to its original dimensions. In this case, a 
separation at the centre is inevitable, unless a part of the heat be 
allowed to remain, until the surface be relaxed by tempering, after 
which it may be suffered to cool. When a rent commences at the 
centre, the parts generally separate with such force, as to sunder 
the mass, accompanied by a loud report. 

It sometimes happens in the breaking of dies, rollers, &c. (in which 
the tempering has been omitted) that the effect does not take place 
until several hours, and even days, after they have been hardened. 

Steel is allowed by authors to expaitd about |th of an inch to the 
foot, in heating to the hardening point, and to contract, on cooling, 
about f ds of what it had been expanded, provided the hardening effect 
takes place; otherwise it returns nearly to its original size. Ac- 
cordingly, I have been in the habit of making allowance for this en- 
largement, which is generally found to take place, in a greater or 
less degree, and for many years held the opinion that it was a neces- 
sary consequence of hardening steel, and that this effect ought to 
take place, just in proportion to the degree of hardness produced. 

With this doctrine, however, facts are at variance, and I believe, 
that the circumstance, above alluded to, as the cause of breaking, 
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may also explain most satigfactorily, the ph»ioaie0on in quetiiQD, 

(to wit) that of hardening the exterior, before it can possibly be 
permitted to contract to its proper size, because of the expanded 
mass within. 

I have found in a number of cases of thin hollow cylinders, or 
flattened rings, where there was the best chance of thorough, and 
afmost instantaneous coojing, and, of course, of producing the great- 
est degree of hardness, that no enlargement was perceptible. 

Particular care should be observed, in the act of cooling, not to 
suffer any intermission, in any part, as is often done by moving the 
piece backward and forward, too briskly, in the water, alternately 
cooling, and exposing to a vacuum, the opposite sides^ for a part thua 
exposed, after moving rapidly against the current, until fairly hard- 
ened, might be let down, or tempered, as it is called, by the heat 
rushing from the centre, toward the side exposed to the vacuum, 
without being sufficiently re-heated to prepare it for hardening at 
the return of the current of water. In this way, soft places are often 
produced, which will erroneously be attributed to uneven steel, want 
of sufficient heat, &c. 

By dipping the end of a small bar, (heated to several inches in 
length,) and keeping it quite still, until it is hardened nearly to the 
surface of the water, (which should be very cold,) and then raising 
it quickly, an eighth of an inch, or more, according to the size of 
the bar, a portion of what was hardened, will be softened by the 
heated part above^ — as soon as this is perceived, let the bar be again 
sunk into the water, to where it remains of a hardening heat, which 
will be perhaps half of an inch lower than before, another portion of 
about |ths of an inch will thus be hardened; let the bar be again with- 
drawn a small distance, as before, repeating the operation, until there 
no longer remains sufficient heat in the bar for hardening; the result 
will be, a number of successive hard and soft rings. 

While testing the strength of different kinds of steel, by repeated- 
ly hardening each kind, until a fracture should take place, I was 
somewhat surprised to find the pieces, which were small, (such for 
example, as were an inch square, and |, or ^ an inch thick,) con- 
siderably swollen, after three or four times hardening, and that every 
hardening increased their convexity, until they actually burst the 
surface, in the middle of one of the faces. Repeating the experi- 
ment, with a piece prepared perfectly flat, I found the first, second, 
third, and fourth time, of hardening each, to produce a small addi- 
tional elevation of the surface. On the fourth attempt, the piece 
cracked. 

I have seen a thin piece of steel very beautifully hatdaned, by 
chilling in its passage through a rolling mill; this piece afterwards 
exhibited in its fracture an exceedingly fine grain, a probable conse- 
quence of its being tiardened under immense pressure. 

Small drills, and other articles of the thickness of a small needle, 
may be cooled, with sufficient rapidity to become hard, by moving 
them briskly through the air. 

Water, to be active, in cooling, should be perfectly free^cemisoap^ 



Digitized by 



Google 



)W8 Btipoft Wh WniAirti tkiit^^my Carriage. 

*--ft mMH pottbn of that substance, will eaose &e time of cooKnc 
to be ettended beyond the hardening Hmil, especially if the piece of 
8^1 be not yery small. 

The grain of steel, though finer when hard than when soft, becomes 
still finer, the tower die temper be drawn, until about a medium be- 
tween hard and soft, when tke fineness begins to decrease. 

Cast-iron is capable of being hardened in the same manner as 
steel, except the kind which is already hardened at the time of cast- 
ing. This kind possesses a superior degree of hardness, which dif- 
fers materially from that obtained in the manner of hardening steel. 
It takes place in passing from the fiuid to the solid state, and can 
only be changed by re-melting. As soon as time will permit, I in- 
tend offering some remarks on hard and soft cast-iron. 

The most satisfactory theory of hardening steel, which also ap- 
plies to cast -iron, is one suggested by Mr. William Mason, of this 
place. He supposes, that at Uie hardening hc^t, the component p^rts 
of steel exist in a state of perfect chemical onion, and that if time 
be allowed in cooling, that union is dissolved, or changed to a sim- 
ple mechanical mixture. This he conceives to be supported by the 
following experiment: melt together certain proportions of zinc and 
quicksilver, and pour one, part of the amalgam mto water, and the 
other into a wooden or paper monk!; that wnich is poured into water 
being suddenly chilled, retains ks chemieal union, and becomes of 
the consistence of paste; the other separates, the zinc forming a solid 
cellular body, holding the quicksilver in very mimite globules, in 
its interstices. 

Very respectfully, 

BuFus Ttler. 



Retort of tke Committee on Inventions^ on^WiNAN's Nail-way Car- 
riage^ referred to them by the Franklin Institute^ at their monthly 
meeting for discussion of Mechanic and Scientific Questions^ held 
Jlpril 23, 18£9, m eompHanee with the request o/* John L. Sulli- 
van, Esq. 

The committee on inventions, to whom was referred the considera- 
tion of Winan's Rail-road Car, beg l^ave to report: — 

That they have attentively considered the subject assigned to 
them, both with reference to the model before them, and to the de- 
scription contained in the Journal of the Institute. They have, 
likewise, duly weighed the remarks of Mc^ Sullivan, contained ki a 
letter which accompanied the model, and which invited the closest 
scrutiny into the merits and defects oi the prkHsipies of construction^ 
and of the -mode in which it is proposed to applv them to practicew 

The resistances to be overcome in drawing a load over a common 
turnpike, or other road, arise from several can ^#^^;;/ifs/, from the 
inequalities of the road itself, which allow the i^^ls 4o> tsink at 
one momeA into cavities, and require them,'attd %f courB#^^Jbad 
abo, it another, to rise over promineiieest sUonMy^irwkihillfrielmn 
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of the axles in the naves of their wheels. ITdrd^ from the adhe- 
sion of the wheels to the materials of the road. Fourth, from the 
air in which the vehicle and ali connected with it must ever be placed. 
To these causes of resistance we may add that of the inertia of the 
carriage and its load when commencing its motion, and finally, the 
inclination of the plane of the road, whicTi will be in concurrence with^ 
or in opposition to, the above mentioned causes, according as the 
carriage is ascending or descending, and of course, on a horizontal 
plane, is equal to zero. The primary object of all rail-roads, is, to 
conquer the first mentioned cause of resistance, namely, the in- 
equalities of surface. To do this completely, the materials compos- 
ing the rails, and the wheels which pass over them, must \}^ perfectly 
hard, smooth, inflexible, and free from the most minute particles of 
foreign matter. If this were practically, as well as theoretically, 
characteristic of the rail-way, there would be no question about the 
amount of the second resistance, because the wheels, instead of turn- 
ins on their axles, would then slide on the rails without revolving at 
all, as they are sometimes observed to do upon very smooth ice, and 
this, too, however small, might be the friction at the naves of the 
wheels, because the friction at the periphery would be still less, that 
is, absolutely nothing. The car would, in fact, become a sledge. 
But since the imperfection of materials, and the unavoidable inaccu- 
racy of all structures formed by human art, forbid us to expect such 
a rail-way will ever exist, it becomes necessary to compute the 
amount of the second resistance, and, if possible, to devise means to 
reduce or to overcome it. The friction is reduced by making the 
nave and its axle as smooth as possible, by forming the two of differ- 
ent metals, by reducing the diameter of the axle as far as may be 
consistent with proper strength, and, finally, by the lubrificatioa 
of the rubbing surfaces with such oily substances as are found effec- 
tual for this purpose. By these expedients, and by duly defending 
the interior of the naves from dust and from water, it is found that 
in practice the friction due to the axles may be reduced to about 
Y77 of the load. 

With this reduction the horse may, without difficulty, draw a load 
of 8 or 9 tons over a perfectly level rail-way. With the same re- 
duction an inclination of 30 n^ feet per mile would, on a descending 
plane, be sufficient to overcome the friction and cause the car to de- 
scend by its own gravity. The irregularities of the rails and the 
slight obstructions from foreign matter, would be the same in all 
cases, and increase the necessary inclination. But in addition to 
the reduction of friction by the means already mentioned, there may 
be an application of the mechanical powers to overcome the remain- 
ing resistance, wherever the purpose to be accomplished will warrant 
an additional expense in the construction of the car; and where the 
additional machinery will not, on account either of its weight or 
complication, prove more detrimental than useful. 

One of the most obvious expedients to augment the power of the 
wheel to overcome friction, would be, to increase its diameter, while 
the diameter of the axle remained constant, because as the friction 

Vol. IV.— No. 3.— September, 1829. 27 
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18 proportionate to the weighty it would, for a given load, remain the 
same on an axis of given size and materials, however high the wheel 
should be on which that load might rest. But if the radius of the 
wheel be increased, the length of the arm of lever which overcomes 
this constant resistance is proportionally increased. Those who pre- 
fer the principle of virtual velocities for explaining mechanical pow- 
ers, may consider, that with a wheel of double diameter, the load will 
be conveyed over a double space on the rail, while the force applied 
is overcoming that amount of friction which results from a single 
revolution ofthe wheel on its axle. This mode of overcoming fric- 
tion has, however, the disadvantage of carrying the axles too high, 
and of exposing them to the injurious effects of a powerful lateral 
pressure when the two rails are not precisely of the same height. 
The changes of form in the wheel itself, would likewise require at- 
tention when its height should be greatly augmented. But it is net 
necessary to dwell on the defects of the high wheeled carriage. The 
committee have only referred to it as one of the expedients bj which 
it has been attempted to overcome, in part, the friction on the axle. 

The description of Winans^ rail-road carriage, contained in the 
Journal of the Institute for April last, is so full as to require but lit- 
tle explanation from your committee. The mode of overcoming the 
friction of the axle, by causing the ends of it to revolve within the 
rims of friction wheels whose axes are below that of the travelling 
wheels, is certainly a very ingenious device. . 

It is not perceived by your committee, that the mere circumstance 
that the first and second orders of the lever are combined in the 
forms of the wheels of this carriage, is of any peculiar advantage in 
overcoming friction, since the principle of action and amount of 
power gained by the two orders is precisely the same. All the su- 
periority which this circumstance imparts to the car before us, arises, 
therefore^ from the convenient arrangement of the parts. It is a de- 
cided advantage in point of firmness and compactness of structure, 
that the friction wheels require no additional fixtures with which to 
attach them to the load frame, except such as constitute in fact a 
part of that frame itself. 

The liability of common rail-way carriases to heat the gudgeons 
when moving with great speed, is a practical difficulty, which appears 
to be entirely removed by transferring the rubbing surface from the 
axes of the primary to those of the secondary wheels. The latter 
will always move so alowly as to preclude the idea of much increase 
of temperature from friction. 

It will be observed, that the load now rests on eight bearings in- 
stead of four, the number found in every four-wheel carriage of the 
simplest construction. This allows the gudgeons of the secondary 
wheels to be less in diameter to support a given load, tiian those of 
the- primary. A single revolution of the secondary wheel, will, 
therefore, present a less number of rubbing points to any part of the 
bearing, than would a revolution ofthe primary wheel, whose axis is 
of double diameter to that of the former. And the leverage is greater 
where the diameter of the gudgeon is less, so that if the strength and 
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other properties of materials allowed a wtrj great diminution of the 
axle, the smaller it could be made, the better. 

The friction is, doubtless, as stated in the description above re- 
ferred to, nearly proportional to the weight; but when the weight is 
constant, tund the motion of the rubbing surfaces uniform for each 
c^ase, the sum of all the resistances due to friction is proportional to 
the number of units of rubbing surface brought into contact during 
a given time. If this be true, it is of great importance to form the 

Sivots of the secondary wheels in such a manner as to rub on their 
earings through the least possible space, while the carriage passes 
over the greatest possible space on the road. 

The model performs in a manner sufficiently decisive of the ad- 
vantage which the principle of its construction has over that of the 
simple car in overcoming friction; but your committee would hesi- 
tate to receive the performance of this model as a certain indication 
of what may be expected from the machine of full size on a common 
rail-way. 

Notmng but actual experiment on a large scale will fully develop 
the precise amount of advantage of a machine of this nature, because 
it is not possible to foresee all the circumstances which will attend 
its construction and use. If confined to a straight, level, road, there 
can be no doubt that the power of the mover would be greatly in- 
creased by the addition oi friction wheels. The same may be said 
where the carriage is employed solely in transporting loads down an 
inclined plane. But in conveying loads up an inclined plane, the 
additional weight arising from the friction wheels would increase the 
gravitating power of the load. With the common cars, as perfected 
in England, the horse could draw up a plane inclined SO^ feet per 
mile, only one-half as much as he could draw on a level; because, as 
before stated, the effect of gravity would there be just equal to fric- 
tion, computing the latter at -^ of the load. Now, if the car of Mr« 
Winans enables the horse to draw 56 tons on a perfectly smooth and 
level road, where friction only is to be considered, it would require 
the strength of about 7h horses to convey the same load up the in- 
clined plane just mentioned. 

This would seem to decide in favour of confining the use of this 
car, if adopted at all, to level roads, or to those on which the trans- 
portation IS descending, or at least to those on which stationary 
power is employed in surmounting elevations. 

As the invention has been presented with a request that its merits 
and defects may be closely scrutinized, your committee have thought 
proper to present some of those points in which it seems likely that 
this carriage may be found inconvenient, or defective, in its practical 
application. 

The first of these arises from the shortness of the axes of the se- 
condary wheels, compared with the diameters of those wheels them- 
selves, by which they will be liable to act as bent levers, and twist 
the side pieces of the frames out of their natural positions, or to wear, 
unequally, the two bearings of those axes. 

Secanaiy^ the latter effect will, it should seem, be increased by 



Digitized by 



Google 



21^ On Bodies in Motion. 

the swagging of the load from side to side, in consecinence of thear* 
rangement by which the ends of the axes of the primary wheels act 
against the flanches of the secondary. Now they always act outwardj 
and on one wheel at a time for each axis; consequently, there can 
be no restoring tendency, by which, when a friction wheel is pushed 
out of its vertical position, or its inner bearing is worn more than 
the other, the evil will be likely to be corrected. 

TTiird. The imperfection of castings and other workmanship, may 
possibly allow the friction wheels to be worn in one or more places 
on the inside of each rim, to such a degree, as to allow the gudgeon 
to turn in the hollow part, as in a common bearing, and thus to pre- 
vent the secondary wheel from revolving. Should this be the case, 
the friction would, for that gudgeon, be reduced to that of the sim- 
ple car. 

Fourth. The friction wheels must be made heavier than if the 
pressure of the primary axles were applied to the outside of their 
rims, because, in the latter case, the arched form of the part to which 
the pressure is applied, would conspire with the cohesion of mate- 
rials, to prevent the fracture of the rim, but the cohesion of parts 
must alone sustain the pressure in the case of the car at present un- 
der consideration. 

Finally, as the axes of the primary wheels do not constantly pre- 
serve their parallelism with those of the secondary, the gudgeons of 
the former may be irregularly worn, in consequence of the obliquity 
which they mav assume to the cylindrical surface of the interior of 
the friction wheel, and the same circumstance also allowing the 
whole pressure of a gudgeon to be occasionally brought upon the 
edge or the rim of a motion wheel, this part must be made strong 
enough to sustain the whole weight. 

In conclusion, your committee would express a wish to see a car- 
riage on this construction of full size put into operation, believing, 
that on levels and gradual descents, at least, it may be found emi- 
nently serviceable, and not doubting, that the same ingenuity which 
devised the construction, would supply the defects which we have 
pointed out, should they prove to exist, or any others which experi- 
ence might demonstrate to belong to the peculiar construction now 
exhibited. 

All which is respectfully submitted. 



yOR THE TBAlTKLIir IKSTITUTB. 

On the force of Bodies in Motion^ intended as an answer to some re- 
marks on that subject J in the last number of this Journal. 

Proposition 1st. If a double velocity in the quantity of water gives 
a double force, then it will raise, when applied to mill wheels, double 
the weight, to double the height, in the same time. 

Suppose the diameters of the wheels A and B, to be as £ to 1, and 
the same quantity of water to strike their circumferences in the 
same time, the large wheel with a velocity 40, and the small one 
with a velocity 20. Suppose also that the circumference of the large 
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wheel moves with a velocity 20» and that of the small wheel with a 
velocity 10; then will the water strike the large wheel with a velo- 
city 2O9 and the small wheel with the velocity 10. Suppose now the 
forces to be as the velocities, there will be a double force applied to 
the circumference of the large wheel; consequently it will balance 
a weight nt, double the weight n; but the weight m being hung at 
the circumference of the large wheels will move upwards with a ve- 
locity 20, and the weight n with a velocity 10; therefore, a double 
weight is raised to a double distance in the same time. 




Proposition 2nd. If a double velocitv in the same (]^uantity of 
water gives a quadruple force, then it will raise, when applied to mill 
wheels, four times the weight, to double the height, in the sietme time. 

For in the above construction, according to the latter supposition, 
the circumference of the wheel at C, would be pressed with a force 
four times as great as the circumference of tne wheel at D, and 
therefore, the weight at m, must be four times as great as the weight 
at n, and the velocity at m, is twice as great as the velocitjr at n; 
therefore, four times the weight will be raised to double the height in 
the same time. 

The demonstrations of these two propositions, may serve as an 
answer to a very ingenious paper, which appeared in the Journal of 
the Institute for August last, ih which the author endeavours to 
prove, that the forces of bodies in motion are as the squares of their 
velocities. 

For it beins known by experiment, that the effect of undershot 
wheels is conformable to the first proposition demonstrated above, 
and not to the second, it follows, that the first supposition is the true 
one, and not the second. 

The following experiment, which is laid down in the hooksy I con- 
sider as direct proof, that the momentum of bodies is as their velo- 
city, and not as the square of their velocity, as the writer above 
mentioned endeavours to prove. 
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Motion of Bodies on Inclined Planes. 



I took two balls of soft clay, one double the weiffht of the other, 
and hung them by strings, of equal iensth, to a nau in the wall. I 
then drew them in opposite directions nota the line of direction^ the 
smallest to double the distance of the other, and let them fall towards 
each other; when thej met, all motion ceased; proving that the 
double velocity of the smaller body, which it is known it acquires, 
in the present circumstances, exactly counterbalances the double 
weight of the other body, with half the velocity. 

This principle being established, it is easy to demonstrate the fol- 
lowing proposition. 

If a body is made to slide along a horizontal plane, by a force ter- 
minating at a single stroke, the quantity of momentum destroyed by 
frictioui will be equal, in equal times, and not in equal spaces passed 
over. 

I performed a number of experiments in the presence of the gen- 
tleman, whose opinions are here controverted, which I need not now 
detail, all showmg that the spaces passed over by a body on a hori- 
zontal plane, when the body comes to rest, are as the squares of the 
velocity; that is, with a double velocity, a body will move four times 
as far, and with a triple velocity, nine times as far, &c. before it 
comes to rest. Now, it is well known, that with such motions, the 
times which the bodies will move before they come to rest on hori- 
zontal planes, are directly as the velocities; that is, equal velocities 
are destroyed in equal times; therefore, the momenta being as the 
velocities, the quantity of momentum destroyed in equal times is the 
same. J. P. £. 



rOK TBS VRAXKJJM XHtTITUTX. 

A Reply to the Query^ does a body descending on an Inclined Plane 
with an accelerated motionj press the plane with the same force 
through every portion of its length? 

Proposition. — A heavy body in passing down an inclined plane 
with an accelerated motion, exerts a uniform pressure on all parts of 
that plane. 
B 




For suppose A, B, an inclined plane, and W, a heavy body resting 
on any part thereof, and (as lines may be taken as the representa- 
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tivea of forces,) let U9 assume the straight line, W, D» to be the 
force of gravity, or weight of the mass W. 

Then let us resolve this gravitatine; force, into two equivalent 
forces, W, C, perpendicukr to, and W, F, in the direction of the 
plane A, B. It is evident that the part of the weight represented 
bj W, C, will be constantly supported bj the plane, and must re- 
main constant, whatever be the velocity, since the force W, P, 
which alone acts in givine the body motion down the plane, is in the 
direction of the plane, and cannot change W, C. Q. £• D. 

Remarks by the Editor, — In applying the mathematics to the ex- 
planation of physical truths, erroneous deductions are frequently 
made, from the neglect of some of those circumstances in the phe- 
nomenon to be elucidated, which influence the result; and such we 
believe is the case in the foregoing solution. 

A bodj rolling down a plane has its motion accelerated in the 
same ratio as when falling through free space, and passes, therefore^ 
with increased rapidity, as it approaches the bottom of the plane. 
Suppose the body, W, to be projected with great rapidity from B to 
A; let it, for example, be fired from a gun, precisely in the direction 
of the plane, and just touching it, would it in that case press upoa 
the plane with the same force as when at rest upon it? Now the 
effect must be the same, from whatever source the motion is derived) 

Provided its velocity be equal. A rapid motion in the descending 
ody resembles a centrifugal force, and operates in the same way in 
counteracting the effect of gravity. Were the orbit of the earth a 
solid ring, the earth would revolve upon it without pressing it; bat 
decrease its velocity, or centrifugal ^rce, and it would then press 
upon the ring: the cases appear analogous. 



Bigelou>^8 Elements of Technology. 

This work, which has recently made its appearance in one volume, 
octavo, of 506 pages, from the press of Messrs. Hilliard, Gray, Lit- 
tle, and Wilkins, at Boston, seems eminently deserving of public 
patronage, as well from the interesting nature of its subject, as from 
the happy manner in which it is treated. Indeed, the character of 
its author, and the responsible station in which he was placed, as 
Rumford Professor, in Harvard University, together with the abun- 
dant materials, models, and works on practical science, placed at his 
command, are a sufficient guarantee for the value of his book. All 
who have enjoyed the benefits of instruction in that institution for 
the last ten years, must recollect, with peculiar satisfaction, their 
attendance on Dr. Bigelow's lectures. They will doubtless recog- 
nise as one of the sources of their pleasure, the consciousness, that 
what thev were learning, was not only an accumulation of most 
valuable facts and principles, but a fund of knowledge, immediately 
applicable to the wants and the welfare of mankind; and at the same 
time, demonstrative of the power and resources of the human under- 
standing. 
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The book before us, contains the substance of those lectures; ftnd 
to such as know their character, no other recommendation of this 
volume^ will be required. It may, however, be proper to state, that 
the work is not, as some might be led from its title to imagine, a 
mere technological votabidary^ containing the definitions of words 
used in the arts; but that the things to which such terms are applied, 
are the principal objects of Dr. Biffelow's discussion, and that the 
definition of terms, is incidental onlj to his main purpose. Though 
every thing is presented in lan^a^e, as clear as the English tongue 
can furnish, yet there is no pedantic display of verbal exactness, so 
often found in elementary books. The subjects are treated with 
sufficient minuteness, to aid the student in his elementary inquiries; 
but not with such particularity of detail, as to fatigue the mind, or to 
create a supposition that the subject is exhausted, and that more 
extended treatises must not be afterwards consulted, in order to 
understand the whole of any one branch of art. 

The work is divided into twenty-one chapters, each embracing 
some great department of the useful arts. The subjects are, the 
materials used in the arts; their form, condition, and strength; the 
arts of writing and printing; of designing and painting; of engraving 
and litho^aphy; of sculpture, modelling and casting; of architecture 
and buildins; of heating and ventilation; of illumination; locomotion; 
elements of machinery; moving forces used in the arts; conveying 
water; dividing and uniting soHd bodies^ combining flexible fibres; 
horology; metallurgy; communicating and modifying colour; vitrifi- 
cation; indurationn[)y heat, and the preservation of organic sub- 
stances. 

At the end of each chapter, is a list of such authors and works of 
value, as treat upon the several subjects. Among these, we confess 
ourselves gratified at seeing the title of our own journal several times 
mentioned; because it aflfords evidence, th^t our humble labours in 
this vocation have not been wholly unavailing, towards the promo- 
tion of interests so dear to every patriotic mind,— the cultivation 
and diffusion of useful, practical science. 

The plates at the end of the volume are neatly executed. A 
copious index is added, and must be found extremely serviceable. 
The mechanical execution of the work does credit to the publishers, 
and will doubtless contribute to reward their undertaking. 
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On the JitmoBpherit infiueriee of fFbiods* 

The effeets i)roduced on climate^ bj die preservation dr destruc- 
tion of forests, is an interesting subject of inquiry, which has some- 
times engaged the attention ntit only of philosophers^ but of legisla- 
tors, tn France, about forty yelirs ago, some alarm was created, 
on account of the rapid cutting down of woods, which had then 
changed owners, or were less carefully protected than they had 
formerly been. Where wood forms a great part of the fuel of a 
country, a strong motive will always exist for the planting of trees, 
and for guarding against their wasteful removaL But another evil 
than the deficiency of firewood, was then apprehended. It was con- 
tended by Cadet de Yaux, and other writers, that the great droughts 
experienced in some districts, were caused by the absence of the 
trees, which used tp attract the clouds, and thus conduct to the earth 
those fertilizing showers, which reward the labours of the husbandman 
with an abundant harvest.^ Amidst the agitations of the revolution, 
the complaints of these writers were listened to, and their represen- 
tations were more than once brought under the consideration of the 
Convention, and the Council of Five Hundred. We do not precisely 
recollect what legislative measures were adopted; but we believe, 
among other things, the sale of the National Forests was stopped^ 
However, it does not appear that what was then done, though it 
may have saved some of the property in the possession of the state, 
had any important efiect on the whole. Indeed, it will be seen from 
what follows, that since that period, the woods of France have sus* 
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tained a considerable diminution, equal in extent to the differenpe 
l>etween | and ^^ of the territory. 

In the mean time, the investigation of this interesting subject has 
not been neglected. The attention of naturalists and men of science 
in the Netherlands, was, in the course of last year, called to the 
alterations produced in the physical state of countries, by the de- 
struction 01 forests, in consequence of a prize fbr the investigatioii 
of this important question, being oflTered by the Royal Philosophical 
Society of Brussels. The essay Which obtained the prize, was writ- 
ten in French by M. A. Moreau de Jonnes, a staff-officer in the 
army. It appears that the author does not altogether concur with 
M. Cadet de Vaux; but we have not seen the original, and the fol- 
lowing account has reference to a German translation, by M. Widen- 
mann. Professor of Natural History, at Tubingen. In Germany, 
where great importance is attached to the subject, the work of M. 
Moreau de Jonnes has been, upon the whole, very favourably no- 
ticed by the reviewers of that country, and we have taken the liber- 
ty to make use of some of their observations^ 

The author begins with a statistical account of certain woods and 
forests, from which, though he complains of the insufficiency of the 
documents available for his calculation, at least one conclusion, 
which appears pretty well founded, may be drawn. According to 
the data nere made use of, the wooas in France amounted, in 1750, 
to more than a fourth of the surface of the whole eotintry; in 1788, 
to a seventh^ and in 1814, to not quite a twelfth of that surface. 
Thus, within sixty-ib^r years, 5000 square miles of the woods of 
France must have disappeared. In England, according to the authoPs 
estimate, the woods amount to only one twenty-third of the sutface. 

Chap* 1.<— /n/Zt/ence tjf Woods on the Temperatute <f Oetmiries. 

Woods lower the temperature. In the authbr's opinion^ they liave 
this effect, because, on account of their dark colouf^ they Ireflett 
back few rays of light and heat td the atmosphere, and because they 
keep the soil damp, and, therefore, render more heat necessary to 
promote evaporation. But whether the difference of the mean tem- 
peratDire between Rome and Massachusetts, which, in the same geo^ 
graphical latitude, amounts to 6} cents of a degree, is to be attributed 
almost entirely to the woods, does not appear so easily demonstrable; 
That woods on mountains have a great inSuence in intercepting and 
beating down vapours is very probable^ bat the author's assertion, 
that the increased condensation of vapours has for its consequence 
a greater absorption of heat, is unsupported by proof. It must iilso 
be observed, that though woods diminish temperature, and tbburii 
the author proves this tact by practical Dbsfervations, yet the ifcxpert* 
ments as cited by him are so detached, as to leave room for cbnstder^ 
able objection. Vienna and Troyes have not a difference of temper 
Fature, merely because eastern countries are generally more covered 
with wood, but also because the site of Vienna is 250 foet higher, 
and If e» nearer high mountains than Troyes. Again, Berlili is coldet 
than Leyden in Holland, not alti^eth^ in consequence of BrtUiden- 
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burg being a woojj country, but also because it is expi^sed to the 
cold e|i^ wind. Tbe translator points out the difference of height^ 
which in the original is unattended to. 

The author shows from historical comparisons, th^ the clearing 
«way of woods makes thfs teniperature of countries warmer. Whether 
^e proofs that h^ adduces for this purpose are all quite convincing, 
we cannot positively affirm, though the fact itself is true^ for France 
is no more deprived of its woods than England. If, then, there be$ 
^ present, nearly the same degree of heat in London and Paris, 
while, in the time of Tacitus, Gaul must have been colder, it is not 
llliite clear why this contrary influence should proceed from the same 
fapis^ Bijit it is also doubtful whether Tacitus would not, evei| 
now, if he had no assistance from the thermometer, call London 
milder than Paris, because severe winters occur less often in the 
fornier than in the latter city. But though the details of these pom- 
parisQus may ooqision^lly be uncertain, and more particularly those 
which relate to the question, whether a difference of temperature in 
fi^r^er times <Hight to bis attributed solely to the great abundance of 
woods and forests, yet 4 collection of the accounts of a greater de- 
gree of cold having heretofore existed, is doubtless very important. 
There can be but tew to whom it will not be interesting to l^m how 
much the cold of winter, especially in l^e south of Europe, has di- 
minished- 

Chap. IL — Influence on the quantity of Main. 
The ftuttor iMsre beings fiurward some dSiservations to pnove tiiat 
more rain falls cm tiie sea coast than in inland districts, and that, 
moreover, when chains of mountains run parallel to the sea-sb.Qre, 
the sides next the sea receive more rain than their opposite sides. 
In refcrence to woods, however, the author supposes that he ihay lay 
it down as a fact con&rmed by observation, that woodlands in flat 
countries dp not perceptibly increase the quantity of riun; but that 
woods on mountains have a perceptible influence in producing that 
effect. He thereupon founds the conclusion, that if 'mountains are 
planted with trees, the quantity of rain in their vicinity will be in- 
creased, and tbat the progressive diminution of rain in the south of 
£ttrope is to be ascribed to tiie destruction of the mountain WQods. 
But me author does not appear to have been sufficiently careful in 
ascertaining whM are the places in which the rain has diminished. 
it hi^ not diminished in ail parts of the south of E^urope; for F1imi|- 
gergii^has found that the quantity of rajn has considerably increased 
at Yiviers, in the south of France, since JZrQ. The Milanese Ephe- 
merides indicate the same thing for Milan, and all the assertions of 
this kind re<^uire further demonstration. 

Chap. llL^qfthe Influence of Woods, qn the Humidity of the 
Atmosphere^ 

Here the author describes, among other things, an interesting ex- 
fperiment with the hyjp^ometer, according to which the humidity of 
the mr in 4he West Indies is £^nd to be expressed by the numbers 
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d, 4, and 15, aceording as the observations are made on the coast In 
the midst of ealtivated plantations, on the borders of mountain woods, 
or in the midst pf those woods. There seems, however, to be some 
obscurity in an observation which the author is induced to make,: 
namely, that the humidity of woods in the torrid zone extends/^ 
above the extremity of the scale. Now, as the hygrometer is usually 
graduated up to the point of complete humidity orthe atmosphere, it 
can only be said that the moisture is precipitated in greater abun- 
dance than is necessary to bring the hygrometer to the highest de- 
gree. 

We cannot venture to quote any more of these observations, or to 
expkiin the grounds of the doubts to which the conclusions drawn 
by the author give rise. But notwithstanding these doubts, we con-- 
feiis with pleasure that much information is to be found in the work. 
At the same time, we must regret that the translator has not given 
to his version that sreat superiority over the original which it would 
have obtained had ne subjected several of the author's statements, 
such as those relative to the comparative humidity of the Mark of 
Brandenburg and Holla^d, to critical inyestigationA 

Chap. IV. — b^Jluence rf Woods, on Springs and Sunning Wofsn 

That countries, especially mountainous countries, which are cover- 
ed with woods, also abound more in waters than others,- is a fact 
which may be asserted with little fear of contradiction. 

Chaf. y.'^Ofthe Aifluence of Woods on Ifte Wind and on the State 
if the Mmosphere with respect to HedUh. 

Though many remarks which occur in this chaj^ter are jiist, we are 
much surprised at some of the assertions^ and we t^k we do mk 
err in con»dering them unfounded. Among these is the assertion, 
that the impetuosity of the winds, where there are no woods to miti- 
gate its violence, has rendered a great part of Great Britain barren. 
if the author's estimate, that the waste lands amount to ff of the 
whole surface of Great Britain be true, it does not follow that these 
lands are barren in consequence of a deficiency of trees. The heaths 
in the north of Germany, which are not ail situated in places en- 
tirely destitute of woods,, show clearly enough that circumstances, 
which accompany an effect, are not always those whiQh produce it 

The comparison between that part of Tartary inhabited by dte 
Calmucks and Lombardy, appears to be equally unfounded. Wbor 
ever, in this instance, thoush the geographical Utitude should be the 
same, expects to find the climate m both regions alike, and ascribea 
the dissimilarity of the climate to the want of trees in Tartary, must 
certainly have allowed many circumstances, which ought to have 
been taken into account, to pass unnoticed* 

Chap. VI.— /n/7ttc»ce of Woods on the Fertilitjf of the SoU^ 

We also meet with many remaricable observations and important 
conclusions in this chapter. But upon the whole, we think that thia 
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essaj must be considered as a work which has not been reflected 
upon with sufficient deliberation. Nevertheless, it contains an abun- 
dant collection of curious facts^ and though some of these facts are 
not well applied, and the accuracy of others remains to be proved, 
the book will, in the mean time, be found an excellent contribution 
towards the explanation of the subjects of which it treats. 

There are, occasionally, some obscurities in the reasonms; but 
whether these ought to be attributed to the author or the trai^^lori 
we have not at present the means of determining. 

[^Quarterly Journal. 



Account of a new method of FUtering Watery inverted by James 
White, Esq. Engineer. 

The filtration of water in a mountainous country like Scotland, 
where water is in general pure, is comparatively a subject of less 
interest than in flat and fenny districts, or in great cities like Lon- 
don, which is supplied chiefly from the collected waters of the 
Thames. The means of purifying water under such circumstances, 
is a matter of the first importance 16 die health and comfort of the 
community. 

It is well known, that, till of late years, the want of good water 
has been severely felt in the lower parts of Lincoln, Kent, and other 
fenny districts. In some of these, where the inhabitants and their 
cattle suffered much from the want of good water, the evil has lately 
been removckl where^ this essential necessary of life has been supplied 
b^ means of perforations made to a great depth in the soil, by boring 
¥rith an iron auger, so as to reach and bring to the surface the deep- 
seated springs. 

In the metropolis, every one knows the great outcry which has of 
late been made about the polluted state of the Thames water for do- 
mestic puiposes, arising from this river being the receptacle of the 
drainage waters of that overgrown city. In point of fact, ^as noticed 
by our distinguished countryman, Mr. Stevenson, engineer,) the 
waters of the Thames are changed or renewed very slowly, nearly 
the same body of water moving upwards and downwards as the tide 
flows or ebbs. The inhabitants of London, therefore, may actually 
be Said to be receiving into the stomach what had formerly passed 
throug;h the public drains. This has become a subject of so much 
notoriety and interest, that government has of late made it a matter 
of public inquiry, and has procured the report of a committee of 
professional men, consisting of a physician, a chemist, and a civil en- 
gineer. The effect of these movements has been to produce numer- 
ous plans for supplying the city from a purer source, and also for 
filtering the water which it already possesses. Among these may be 
mentioned a plan by Mr. James White, engineer, of Oxford street, 
London, and another by Messrs. Stirling and Son, of Lambeth, who 
have invented a machine called the ^* Rapid Filter," and obtained a 
{latent for iU Having no drawing of Messrs. Stirling's apparatus^ 
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we shall at present copfine ourselves to % notice of Mr- Wbtte^s 
^« Putent Artificial Spring," as giveo bj himself* 

^ Wb?a new inyentions, which promise to be of pubUe utilitj, 
present themselves to our notice in a siu^pli^ form, a aegri^e of 8«r< 
prise is excited, that they should hitherto We eluded ^« resoarcb 
of ingenious men, who9e lives hftve been devoted to mechaoidtl purr 
suits* It is certain there are but few things of greater importance 
tp the comfort of ever^ family than water, which shall be good in 
auality, and provided in suflicient quantity for all the purpo9e3 of 
domestic use* That both these effects are produced by this inven- 
tion, will be best shown by a description ot the annexed diagram, 
and an account of the experiment, as tried at the house of the noble- 
man who was the first to patronize the design^ The figure, as 




#howa in the diagram, is » section through the centre of iho auuslnne, 
which shows the whole of its int«trior constnictioDto The cistern 
containing the water is not introduced, as its height woiiid exceed 
the limits of the disgramj but let the email pipe, P, be supposed to 
communicate with it, and be of any length, from 10 to 100 feet: it 
18, however, necessary to bear in mind, that the quantity filtered wiU 
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alwajB be proportioned to the area 6f the stone multiplied Into the 
height of the coltttiin or pipe. The adtantage^ therefore, of employ- 
ing a high cistern to supply the machine, requires no other ^ecom- 
ttieadation. 

«< Three years ago, in the south of Russia, in the gotemment of 
!Poltava^ wheil) on a mission appointed by the late emperor to ei* 
amine the mechanical and agricultural state of that part of the Rus-> 
dian emmre, it fell to ray lot to give a design for filtration on a large 
seale^ To efifect that object, I introducecf the water to be filtered 
betour a bed of sand and gravel t it was intended for the purpose of 
washing Wool, Consequenuy did not require that purity produced by 
this invention. But at the house of the nobleman I have already 
alluded to, I attached a half inch leaden pipe to a cidtern, which waa 
already fixed thirty-five fbet above the ground*floor, where I placed 
the machinCi The other end of the pipe I made watertight, by fix- 
ing i^ le a nozzle in the apparatus, below a proper filtering stone^ 
Upon turning the cock, A, Which shuts off the Communication be-. 
tmti the machine and the cistern, the water rtished down from the 
cistern with great fbrce, and very soon displaced all the air con- 
tained in the apparatus through the pores of the' stone S| after which^ 
the water b^n to ascend, and to flow in a filtered stream at the 
cock) Bv io as to fill a ffallon measure in about two minutes' time^ 
Its appearance in small bubbles, rising through every pore in the 
stone^ from the great pressure of the column of water contained in 
thfe small pipe, P, suggested to me the name which I have given it, 
of an artificial Spring; and further experience has fully convinced 
me^ that I have not applied to my invention ati unmerited title. 
Fi'om tile construction or the apparatus, the sediment and animalcule 
will faH to the bottom, lind be drawn off at the tender cock. C, and 
run off by the waste pipe, £& In cases where several gallons are 
wanted at the same time, and it might be inconvenient to wait until 
it be filtered, shut the cock, B, leave A open, and in a few minutes, 
with a i»^sure from a cistern of thirty feet high, eight or ten gallons 
will be found filtered in the top part of the apparatus, which can be 
drawn off at B fi^r immediate use, as required. Should it filter more 
than the top reservoir contains, while A remains open, it will run off 
waste at F$ the cock, A, can be so constructed as to shut of its own 
accord, but in this case the machine would not be so simple. The 
cock, A, is of a peculiar construction, and weU merits the attention 
of the readert at the same time that it shuts off the communication 
betwixt the machine and the cistern, it opens^ when turned one way, 
through l^e tube D, a small passage tb the atmosphere. By this 
contrivance, tiie Altered vrater in the top part of the machine is al- 
lowed to subside the coniarary Way through the stone, a process which 
must naturally tend to wash its pores clean; and we Know that all 
filterinfi; subs&nces are suliject to get clo^d up^ firom particles of 
fine sediment lodging in their pores« But what t4ck filtration does 
not remove in my invention, another beautiful and simple phenome- 
non com|4etely ei^ts* Open the under cock^ C, ana tiven shut it 
a^n as fast ^ possttrfe: tms wtli produce an iMnense pressure <« 
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the stone) and tbe water will be forced through with so much rajndttjr 
as to clean its pores completelj* From what cause, I have not yet 
been able to ascertain, but it inTariabiy happens, after the process^ 
of forcing the air through the stone, that the power of filtration is 
diminished considerably, and it is several hours before its power is 
restored. It may be presumed that the air lodges in the pores of 
the stone, and shows considerable obstinacy in being removed^ 
When back filtration is not required, for it is onl^ necessary for 
keening the stone clean, the cock, A, must be shut off, with the notch 
in tne top of it towards the machine, and the filtered water can be 
retained in the top part of the apparatus for any length of time» 
Having briefly described the nature of my invention, it remains for 
me to add, that it is an application of the hjrdrostatic paradox to the 
filtration of watcir^ the nature of which admits of its being extended 
to any magnitude. For example, at the house where iny first ex^ 
periment was tried, the altitude of the cistern was 35 feet, and the 
area of the stone contained 113 square inches, which sustained an 
upward pressure from the column of water in the pipe, P, of 1853 
pounds, and the prod^ct of filtration was at the rate of half a gallon 
per minute; and since the altitude of the pipe into the area of the 
stone proportions the quantity, it is a simple question to find what 
area and altitude together would produce 10, 20, or 100 gallons of 
filtered water every minute. To produce such eflbcts, a number of 
stones must be used in the same mi^chine« I believe it yet remains 
to be proved whether filtered water preserves as well at sea as that 
which is not filtered. I conceive it will be found to keep equally 
well, or perhaps better, as filtration removes all animal and vegetable 
matter which it holds in suspension, the former frequently both in 
a live and putrid state, a circumstance which cannot reasonably have 
any tendency to preserve water. Should experience prove that my 
hypotheses are correct, I would propose, for the benefit of the pub- 
lie in general, and the shipping interest, that a machine on a large 
scale should be erected at every sea port, where ships are in the 
practice of taking water, which should be sent at once filtered to sea." 

[Brewster^s Journal, 



Account of the Raising of three Stranded Vesseh^ 

Sir, — Several papers have appeared in your Magazine^ proposing 
plans for raising stranded ships. Some of them tnay, perhaps, be 
found to possess merit, should any one be inclined to try them; 
others are somewhat similar to the famous plan of belling the cat, 
where the only question was who should carry it into effect? 

As it may be of use to some of your readers, I will, with your 
permission, describe to you three plans which I have used with suc- 
cess, in raising stranded vessels. 

In 1821, I was employed to float a vessel of £40 tons, which had 
lost her keel, deadwood, and the lower part of her sternpost The 
flat of her footwi^ing was all gone, and she Uy so that there was 
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three feet water in her at h)w water. Her two ends and sides were 
in good condition. In this case I laid a platform in the hold, about 
one foot above low-water mark; I then calked the platform and 
foot-waling up to the lower deck clamps, and shored the platform 
from the beams. The whole of this work occupied about five days* 
When it was completed, and the water stopped out, the vessel float-* 
ed, and was then taken to Ipswich, where she was broken up. 

Before I adopted this mode of raising her, I tried the plan (about 
which so much noise has been recently made) of floating her by 
means of casks attached to her below the surface of the water, but 
after trying it, without success, for two or three tides, I gave it up- 
i found, that although I had got as much lifting power by calcula* 
tion as was required, yet I could not possibly prevent the casks 
staving each others' heads, or bilging, by the agitation of the sea, 
when they were in the hold, the pressure of the lower ones bursting 
those above them, &c. 

The next method is one which I used in taking a sloop of about 70 
tons register off the beach near Orford. She was lying imbedded in 
the shingle up to her wales, and, by striking, the stem and stern- 
posts were loosened, and several planks started. This, however, I 
did not know at the time, but I observed that the water rose inside 
and out to the same heisht From the appearances inside, I dis' 
covered that the two ends were much shaken, although the bottom 
did not appear to be greatly injured, from the general appearance 
of the inside plank. As I could not ascertain the precise extent or 
nature of the injury the vessel had sustained, I used the following 
method of floating her — for I have generally found that the safe plan 
has been the most economical in the end. The midship section of a 
ship approaches to the form of an inverted arch; I saw that the in^ 
side plank for a certain extent in the midships was good; this I had 
calked, and a strong bulkhead, or partition, ntted at each end, which 
was also made water-tight, and shored in a diagonal direction to the 
beams and sides of the vessel. The pressure of the water upwards 
tended to compress the edges of the inside planks closer together; 
therefore, they did not require to be shored down, for so long as they 
did not materially decrease in volume, there was no risk of their 
being forced inwards so as to endanger the safety of the vessel. Just 
as the bulkheads were completed and ready for shoring, a heavy 
gale^of wind came on, which lasted three days, during which .the ves- 
sel was driven about a quarter of a mile along the beach, and would, 
I have no doubt, have gone to pieces, but for the additional strength 
which the bulkheads gave her to sustain the violence of the seas* 
The next tide after the gale abated, the damages were repaired, th© 
ship was floated off', and in the course of a few days removed to Ips- 
wich, where she was repaired. It is not often that vessels are 
stranded so as to allow this plan to be pursued; but where it can be 
adopted, it is decidedly the most economical, and perfectly safe. 

Last year I was ensaged in floating a vessel of about 210 tons 
raster, which had been ashore on the Gun fleet sand, where she 
had struck with so much violence upon a wreck, previously supk in 
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the sand, as to carry away all her keel, lower (Hece of stem, dead^ 
wood, and the lower part of the sternpost; several of the after-floors 
and futtocks were also gone, and the larboard quarter was stove ia^ 
to within three streaks of the wales. The after part of the keelson^ 
and the floors attached to it, were raised up at least three feet from 
their proper position, and in fact, the hull below the lower deck was 
quite disjointed. She lay in such a situation, that we were able to 
work from three to four hours, at each low water. I began opera- 
tions, by placing a tier of beams across about si^ feet below the 
lower deck; upon these I laid a platform of deals, which were calk- 
ed, and made tight; at the forepart of the vessel, a strong bulkhead 
or partition was erected and calked, and a similar one abi^t* I 
covered the opening in the larboard Quarter with deals inside, and 
calked them. I then had a number of iron bolts made, with a screw 
at one end, and a broad flap at the other to receive two bolts; these 
rods were screwed into the keelson and floors at such places as re- 

Suired support, and were bolted at the other end to the beams; after 
lis was all done, I began the shoring. (The topsides of this vessd 
were but little strained, and the fastenings of the lower deck were 
uninjured. ) 1 formed, by means of diagonal braces and shores, each 
pair of beams into a trussed frame. I then placed deals across the 
platform or spar deck, and fitted perpendicular shores, so that each 
shore had to sustain the upward pressure of about twelve superficial 
feet of the spar deck; the bulkheads and quarters were secured in 
a similar manner, with perpendicular and diagonal shores, which 
were abutted against firm supports. All the s^re» were so fitted, 
that any one of them might oe removed, if necessary, to stop a leak- 
On the fourth day after commencing operations, I had the satisfac- 
tion of seeing her afloat, when she was conveyed round to Ipswich, 
and repaired. 

I am aware that there is nothing new in the plans which I have 
used for floating ships, but as I thought the communication of them 
to you might, perhaps, be the means of frequently saving a valuable 
ship from becoming a total wreck, I have ventured to describe them; 
for it is not the mass of information which we possess, but its appli- 
tion, which renders it useful. 

I am, sir, yours, &c. 

Georgk Batlet. 
Ipswich^ Marcli 31, 1829. 

[Zofufon Mechanics Magazine* 



On a method of Rendering PUUina Malleable. By William Htdk 
WOLLASTON, M. D. F. R. S. fyc 

[From the Philosophical Transactions for 1829. Part I.] 

As, from lone experience, I probably am better acquainted with 
the treatment oi platina^^so as to render it perfectly malleable, than 
any other member of this society, I will endeavour to describe, as 
liriefly as is consistent with perspicuity, the processes which I pat ia 
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practice for this ptirpose, dnriDg a series of years, without seeing any 
occa3ion to wish for farther improvement. 

The usual means of giving chemical purity to this metal, by so- 
lution: in aqua regia and precipitation with sal ammoniac, are known 
fa every chemist^ but I doubt whether sufficient care is usually 
faken to avoid dissolving the iridium contained in the ore, by due 
dilution of the solvent In an account which I gave in the Philo- 
sophical Transactions for 1804, of a new metal, rhodium, contained 
ht erttde platina, I have mentioned this precaution, but omitted to 
state to what degree the acids should be diluted. I now, therefore, 
recommend, that to every measure of the strongiest muriatic acid 
employed, there be addedf an equal measure of water; and, more- 
0vef j that the nitric acid used be what is called ** single aqua fortisf 
a* weH for the sake of obtaining a purer result, as of economy in the 
purchase of nitric acid. 

With regard to the proportions in which the acids are to be used, 
I may say, in round nnmt>ers, that muriatic acid, equivalent to 150 
Hiarme, together with nitric acid, equivalent to 40 marble, will take 
100 of crude piattna; but in order to avoid waste of acid, and also 
to render the solution purer, there should be in the menstruum a re- 
dundance of £0 per cent, at least of the ore. The acids should be 
allowed to di^t three or four days, with a heat which ought gradu- 
sAlj to be raised. The dolution, being then poured off, should be 
suffered to stand until a quantity of fine pulverulent ore of iridium, 
sitfspend^ in the liquid, has completely subsided; and should then 
be mixed with 41 parts of sal ammoniac, dissolved in about five times 
their weigl'it of water. The first precipitate, which will thus be ob- 
tained, wiH weigh about 165 parts, and will yield about 66 parts of 
pmre platina. 

Asrfbe mother liquor will still contain about 11 parts of platina, 
Aes^^ with some of^the other metals yet held in solution, are to be 
ilfecovered, Ery precipitation, from the liquor with clean bars of irOn, 
8^ the precipftate is to be redbsolved in a proportionate quantity 
of aqua regia, similar in its composition to that above directed to be 
used:^ but in this case, before aclding sal ammoniac, about 1 part by 
meiisare o^ strong muriatic acid should be mixed with 3£ parts by 
measnre of die nitro-muriatic solution, to prevent any precipitation 
of jMilladium or lead along with the ammonio-muriate ox platina. 

The yellow precipitate must be well washed, in order to free it 
from the various impurities which are known to be contained in the 
complicated ore in question^ and must ultimately be well pressed, 
in order to remove the last remnant of the washings. ]t is next to 
be Seated, with the utmost caution^ in a blacks-lead pot, with so low 
ft heat as just to* expel tlie whole of the sal ammoniac, and to occa- 
sion the particles or platina to cohere as little as possible; for on 
tfatff depends the ultimate ductility of the product. 

The gray product of platina, when turned out of the crucible, if 
prepared witn due caution, will be found lightly coherent, and must 
then be rubbed between the hands of the operator, in order to pro- 
cure by the gentlest means, as mueb as can possibly be so obtained, 
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of metallic powder, so fine as to pass through a fine lawn sieye* 
The coarser parts are then to be ground in a wooden bowl with a 
wooden pestle, but on no account with an^r harder material, capable 
of burnishing the particles of platina;* since every degree of bur- 
nishing will prevent the particles from cohering in the further stages 
of the process. Since the whole will require to be well washed in 
clean water, the operator, in the latter stages of grinding, will find 
his work much facilitated by the addition of water, in order to re- 
moye the finer portions, as soon as they are sufficiently reduced to 
be suspended in it. 

Those who would view this subject scientifically, should here con- 
sider, that as platina cannot be fused by the utmost heat of our fur- 
naces, and, conse(}uently, cannot be freed like other metals, from 
its impurities, dunne igneous fusion, b^ fluxes, nor be rendered ho- 
mogeneous by liquemction, the mechanical diffusion through water 
should here be made to answer, as far as may be, the purposes of 
melting; in allowing earthy matters to come to the surface by their 
superior lightness, and in making the solvent powers of water effect, 
as far as possible, the purifying powers of borax and other fluxes in 
removing soluble oxides. 

By repeated washing, shaking, and decanting, the finer parts of 
the gray powder of platina may be obtained as puret as other metals 
are rendered by the various processes of ordinary metallurgy; and 
if now poured over, and allowed to subside in a clean basin, a uni- 
form mud or pulp will be obtained, ready for the further process of 
casting. 

The mould which I have used for castings is a brass barrel, 6| 
inches long, turned rather taper within, with a view to facilitate the 
extraction of the in^ot to be formed, being 1.1£ inches in diameter 
at top, and 1.23 inches at a quarter of an inch from the bottom, and 
plugged at its larger extremity with a stopper of steel, that enters 
the- barrel to the depth of a quarter of an inch. The inside of tiie 
mould being now well greased with a little lard, and the stopper be- 
ing fitted tight into the barrel by surrounding it with blotting-paper, 
(for the paper facilitates the extraction of the stopper, and allows 
the escape of water during compression,) the barrel is to be set up* 
right in a jug of water, and is itself to be filled with that fluid. It 
is next to be filled quite full with the mud of platina; which, sub- 
siding to the bottom of the water, is sure to fill the barrel without 

• The following experiment will prove the necessity of attending to this pre- 
caution: — if a wire of platina be divided with a sharp tool in a slanting direction, 
and, being then heated to redness, be struck upon an anvil with a hammer, so 
aa to force into contact the two newly divided surfaces, they will become firmly 
welded together; but if the sur&ces have previously been burnished with any 
hard substance, the welding will be effected, if at all, with very great difficulty. 
> When the powder of platina has been over-heated in decomposing the am- 
monio-muiiate,or has been burnished in the grinding, I have in vain endeavoured 
to give it a welding surface, by steeping it in a solution of sal ammoniac in ni- 
tric acid. 

t Sulphuric acid, digested upon the gray powder of pUitina, thus purified, 
extracted less than 1-lOOOdth part of iron* 
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cavitieg, and with uniformity^— a uniformity to be rendered perfect 
by subsequent pressure. In order, however, to guard effectually 
against cavities, the barrel may be weighed after filling it, and the 
actual weight of its contents being thus ascertained, may be com- 
pared with that weight of platina and water which it is known by 
estimate that the barrel ought to contain.* A circular piece of soft 
paper first, and then of woollen cloth, being laid upon the surface, 
allow the water to pass, during partial compression, by the force of 
'the hand with a wooden plug. A circular plate of copper is then 
placed upon the top, and thus sufficient consistency is given to the 
contents to allow of the barrel being laid horizontally in a forcible 
press. 




The press which I have generally used for this purpose, consists 
of a flat iron bar, AB, set edgeways, and screwed down by a hook, 
E, near its middle, where it would otherwise be liable to bend, to a 
atrong wooden bench, CD. The bar is connected by a pivot at its 
extremity. A, with the lever AFG. An iron rod, FH, which turns 
at its two extremities upon the pivots F and H, proceeds from the 
Lever at F, and, as the lever descends, propels forward the carriage, 
If which slides along the bar. A stopper, or block, being placed in 

* From the mean weight of the ingots obtained in previous operations, it is 
known that the barrel described in the text ought to contain 16 ounces troy of 
dry platina powder. The weight of the contents of the barrel — 16 ounces x 
sp. gray, of platina — 1 ^^ ^,^^ ^^ ^ ^^j^.^ .^^j^ ^^ ^^^ ^ capacity of the 

sp. erav. of platma 

20.25 ^„ 

barrel in cubic inches = 16 ounces x o| 9g 4-*^26 ounces X ^^^^ "* ^°' 

9575 ounces troy. Should the contents of the barrel weigh materially less than 
this estimated weif^ht, there must be a want of uniformity in the disposition of 
the powder within the barrel. 
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Am vcoitit wfttt^ M^ the ctrria^ eommufiicfttei motion itt^e craAe, 
A/m, whieK n also loade t^ sHde along the bar, and carries the bat" 
reU N, wbicb Jies upon thfe cradle, straight against the ptston, 0, 
which pests by its end against P, a projection in the farther extreitiity 
of the bar. 

The weight, which in this machine, when the angle of the lerer** 
elevation is small, will keep the power, applied vertically at the ex-" 

tremity of the lever, m eqwUbrio = that power x AFFAt'-J-FHl 
X cotan. of the angle of the lever's elevation; which expression^ in 
the case of the press actnafl^r used, becomes, power x 5. cotan. of 
the angle of the lever's elevation. This expression, at an elevation 
of 5°, become* nearly 60 x power, and at an elevation of 1°, be- 
comes nearly 300 x power; and when the lever becomes horizontal, 
the multiplier of the power becomes quad infinite. This explana- 
tion will be sufficient to show the mechanical advantage with which, 
by means of this press, the weight of the operator, acting on the end 
of the lever, will be made to bear against the area of the section of 
the barrel, a circle little more than an inch in diameter. 

After compression, which is to be carried to the i»tmo§t limit pos- 
sible, the stopper at the extremity being taken out, the cake of pla- 
tina wid easily be removed, owing to the conical fenvr of the barrel; 
and being sew so hard and firm that it may be handled wiAoat 
danger of breakiz^, it ia t» be placed iipo» a^ cLarcoal fire, and there 
heated to redness, in order to drive off moisture, burn ofif grease, toA 
give to it a firmer degree of coh e s i o n . 

The cake is next to be heated in a wind furnace; and for this 
purpose is to be raised upon an earthen stand about 9\ inches above 
the grate of the furnace, the stand beins strown over with a layer of 
clean quartzose sand, on which the cake is to be placed, standing 
iipright on one of its ends. It is then to be covered with an inverted 
cylindrical pot, of the most refractory crucible ware, resting at its 
open end upon the layer of sand; and care is to be taken Siat the 
aides of the pot do not touch the cake. * 

To prevent the blistering of the platina by heat, which is the 
usual defect of this metal in its manufactured state, it is essential to 
expose the cake to the most intense heat that a wind furnace can be 
made to receive, more intense than the platina can well be required! 
to bear under any subse€[uent treatment; so that all impurities may 
be totally driven off, which any lower temperature might otherwise 
render volatile. The furnace is to be fed with Staffordshire coke, 
and the action of the fire is to be continued for about twenty mi- 
nutes from the time of lighting it, a breathing heat being maintained 
during the last four or five minutes. 

The cake is now to be removed from the furnace, and being placed 
upright upon an anvil, is to be struck, while hot, on the top, with a 
heavy hammer, so as at one heating effectually to close the metal. 
If in this process of forging, the cylinder should become bent, it 
should on no account be hammered on the side, by which treatment 
it would be cracked irremediably; but must be straightened by blows 
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upon the extremities, dexterously directed, so as to rednee to a 
straight line the parts which project. 

The work of the operator is now so far complete, that the ingot 
of platina may be reduced, by the processes of heating and forging, 
like that of any other metal, to any form that may be required. 
After forging, the ingot is to be cleaned from the ferruginous scales 
which its surface is apt to contract in the fire, by smearing over its 
surface with a moistened mixture of equal parts by measure of crys- 
tallized borax and common salt of tartar, which, when in fusion, is 
a ready solvent of such impurities,^ and then exposing it, upon a 
platina tray, under an inverted pot, to the heat of a wind furnace. 
The ingot, on being taken out of the furnace, is immediately to be 
plunged into dilute sulphuric acid, which, in the course of a few 
hours, will entirely dissolve the flux adhering to the surface. The 
ingot may then be flattened into leaf, drawn into wire, or submitted 
ta any ot the processes of which the most ductile metals are capable. 

The perfection of the methods above described, for giving to pla- 
tina complete malleability, will best be estimated by comparing the 
metal thus obtained, in respect of its specific gravity, with platina 
which has undergone complete fusion; and b^ Comparing it, in re- 
spect of its tenacity, with other metals possessing that quaKty in the 
greatest perfection. 

The specific gravity of platina, drawn into fine wire, from a but- 
ton which had been completely fused by the late Dr. E. D. Clarke 
with an oxy-hydrogen blow-pipe, I found to be 21.16. The aggre- 

§ate specific gravity of the calce of metallic mud, when first intro- 
uced into the barrel, exclusively of moisture, is about 4.3; when 
taken from the press, is about 10. That of the cake fully contracted, 
on being taken out of the wind furnace before forging, is from 17 to 
ir.7. The mean specific gravity of the platina, after forging, is 
at>out 21.25, although that of some rods, after being drawn, is 21.4: 
but that of fine platina wire, determined by comparing the weight 
of a given length of it with the weight of an equal length of gold 
wire drawn through the same hole, I find to be 21.5, which is the 
maximum specific gravity that we can well expect to be given to 
platina. 

The mean tenacity, determined by the weights required to break 
them, of two fine platina wires, the one of ^(^^, the other of -y^W 
of an inch in diameter, reduced to the standard of a wire -^th of an 
inch in diameter, 1 found to be 409 pounds; and the mean tenacity 
of 11 wires, beginning with ^^pj- and ending with <f7.^^ of an inch, 

• The chemist will find this flux very serviceable fop removing from his cru- 
cible, or other vessels of platina, those ferruginous scales with which, after long 
use, and particularly after being strongly heated in a coal or coke fire, they be- 
come incnisted. In the analy^s of earthy minerals, I have been in the habit 
of using a similar flux, composed of 2 parts by weight of crystallized carbonate 
of soda, and 1 of crystallized borax, well ground together. It (las the advan- 
tage of not acting, like caustic alkali, upon the platina crucible, and is a power* 
fill solvent of jargon and many other minerals, which yield with difficulty to 
other fluxes. If the mineral to be operated on requires oxidation, in order to 
decompose it, a little aitre or nitrate of soda may be added. 
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reduced to the former standard, I found to be 589 pounds; the maxi- 
mum of these 11 cases being 645 pounds, and the mhiimuni 480 
pounds. The coarsest and the finest wire which I tried, present 
exceptions, since a wire of ^^^ of an inch gave 290 pounds, and a 
wire of ^^^.Vxnr ^^ ^^ ^^^^^^ ^^^ pounds, if we take 590 pounds, as 
determined by the 11 consecutive trials, to be the measure of the 
tenacity of the platina prepared by the processes above desciibed, 
and consider that the tenacity of gold wire, reduced to the same 
standard, is about 500, and that of iron wire, 600, we shall have full 
reason to be satisfied with the processes detailed in the present paper, 
by which platina has been rendered malleable. 

To this paper I beg to subjoin an account of some processes re- 
lating to two of the metals which are found in the ore of platina. 

To obtain malleable palladium, the residuum obtained from burn- 
ing the prussiate of that metal is to be combined with sulphur, and 
each cake of the sulphuret,'after being fused, is to be finally purified 
by cupellation, in an open crucible, witlL borax and a little nitre. 
The sulphuret is then to be roasted, at a low red heat, on a flat 
brick, and pressed, when reduced to a pasty consistence, into a 
square, or oblong, and perfectly flat cake. It is a^ain to be roasted 
very patiently, at a low red heat, until it becomes spongy on the 
surface. During this process, sulphur flies off in the, state of sul- 
phurous acid, especially at those moments when the heat is allowed 
occasionally to subside. The ingot is then to be cooled; and when 
quite cold, is to be tapped with a light hammer, in order to condense 
and beat down the spongy excrescences on its surface. The alter- 
nate roastings and tappings (or gentle hammerings) require the ut- 
most patience and perseverance, before the cake can be brought to 
bear hard blows: but it may, by these means, at length be made so 
flat and square, as to bear being passed through the flatting mill, and 
so laminated to any required degree of thinness. 

Thus prepared, it is always brittle, while hot; possibly, from its 
still containing a small remnant of sulphur. I have also fused some 
palladium per 5C, without using sulphur; but I have always found it, 
when treated in this way, so harcf and difficult to manage, that I 
greatly prefer the former process. 

To obtain the oxide of osmium in a pure, sdlid, and crystallized 
state, I grind together, and introduce, when ground, into a cold 
xrucible, 3 parts by weight of the pulverulent ore of iridium, and 1 
part of nitre. The crucible is to be heated to a good red in an open 
fire, until the ingredients are reduced to a pasty state; when osmic 
fumes will be found to arise from it. The soluble parts of the mix- 
ture are then to be dissolved in the smallest quantity of water neces^* 
sary for the purpose, and the liquor, thus obtained, is to be mixed, 
in a retort, with so much sulphuric acid, diluted with its weight of 
water, as is equivalent to the potash contained in the nitre employed; 
but no inconvenience will result from using an excess of sulphuric 
acid. By distilling rapidly into a clean receiver, for so long a time 
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ss the osmic fames continue to come over, the oxide will be collected 
in the form of a white crust on the sides of the receiveri and there 
melting, it will run down in drops beneath the watery solution, 
forming a fluid flattened globule at the bottom. When the receiver 
has become quite cold, the oxide will become solid and crystallize. 
One such operation has jielde4 30 grains of the crystallized oxide, 
besides a strong aqueous solution of it. 



Ohaervaiions on the manner of Manufacturing Indigo in the Southern 
Provinces of India; with some Remarks on its Chemical Changes 
and Combinations. By Charles H. Weston, Esq. 

Dr. Bancroft introduces his observations, on indigo by the fol- 
lowing strong expressions: <' The subject of this article is the most 
interesting, important, and instructive, which can occupy the atten- 
tion of a dyer or a chemist; the admirable and singular properties of 
indigo being only surpassed by those of the colouring matter of the 
inurex and the buccinum a little, while it is of much higher practical 
utility than the latter."* Perhaps there are few men better qualified 
to form an estimate on this point than Dr. Bancroft, who had re- 
moved from the art of dying generally so much that obscured it, and 
had thrown so much light on the changes and chemical characters of 
indigo in particular. 

Not only, however, has it claims, from its peculiar chemical cha- 
racters, upon the attention of the scientific man, but the important 
part it now holds in our exports from India, must also interest the 
man of business in its favour. The indigo of the East Indies, which 
at one time ranked so low in its comparative value, has, by a better 
mode of manufacture, been progressively improving, and, conse- 
quently, as gradually making its way into European markets, till, at 
length, the exports of the West, of Spanish America, and the West 
Indies, have been to a great extent transferred to the East.t This 
is a conquest indeed, but it is a conquest which English in/e/Ztgence, 
as well as enterprise, has accomplished. To those, therefore, in 
whose minds the bare mention of the word ^ theory" is but too apt 
to call into action every latent prejudice, and to secure to it tne 
most determined opposition, this very striking instance before us, 
among many others which are daily occurring, of the great advan- 
tages resulting from the combined assistance of theory and practice, 
should lead such, at least, to question the propriety of their hatred 
to all theoretical knowledge. The tendencjr of scientific information, 
as it lays open causes and effects, is, to point out what parts of the 
process are superfluous, and what may be improved; and, "in pro- 
portion as science advances, all the principles become less compli- 

• Vide " Experimental Researches coBcerning the Philosophy of Permanent 
Colours." By Dr. Bancroft. 

t It is, I believe, computed that British India supplies three-fourths of all the 
indigo brought into European markets. 

Vol. IV.— No. 4 — October, 1829. 30 
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cated, and, consequently, more useful $ and it is then that iheir 
application is most advantageously made to the arts."* In the follow^ 
ing remarks, I shall endeavour to bear in mind the comparative 
value of both theory and practice. 

There will be no occasion for me to make any remarks upon the 
botanical characteristics of the indigofera tinctoria, as they are al- 
ready so well known.t Upon the mode^ however, of manufacturing, 
or rather of separating, the valuable dye from the indigo leaves, 
something, it appears to me, need be said$ inasmuch, as in works 
written professedly upon this subject, I have only met with one 
method of conducting this prodess, namely, the green or fermenting 
process; by which is intended the fermentation of the plant fresh 
cut and green in vats properly prepared for the purpose* There is 
another method the very reverse of this, the production of indi^ 
from the dried leaves of the plant without fermentation; and this is 
the method which is to be the subject of the following remarks. 

I shall slightly touch upon the cultivation and growth of the plant, 
making a few observations on its peculiar structure, arid its wonder- 
ful adaptation, both to the climate and the soil in which it is destined 
to exist. 

Immediately after the great periodical fall of rain, which takes 
place during the monsoon months of the latter part of October, No- 
, vember, and the beginning of December, the ^ound is ploughed up 
and properly prepared for the reception of the seed. The time of 
sowing will, of course, depend on local situation — the elevated parts 
sowed before the monsoon has quite passed by, while, from fear of 
inundation, the low tracts remain untouched till a later period. 

The plant requires a light soil, little, but timely rain, and much 
sunshine. Rain should fall immediately after the plant shows itself 
above the ground, for by it the plant is not only invigorated, but 
cleansed from those innumerable insects, which otherwise would have 
fed upon, and destroyed the leaves. 

From this time, comparatively little rain is required, if it fall op- 
portunely, that is, at the different stages of the growth of the plant. 
After the first cutting of the branches, it sickens, and at that period 
rain is particularly necessary for its proper restoration. The same 
remarks will, of course, apply to the like periods between the other 
cuttings. 

This plant, unlike the Bengal plant, is only made use of for one 
year, during which the branches are cut off from the stem three or 
four times, after which the ground is ploughed up for another sowing. 
But each successive growth of the branches produces an increased 
deterioration of the qualities of the leaves; so that one part of the 
leaves of the first cutting would yield as much indigo as two parts 
of the third crop. 

The produce of the leaves is very precarious, for excessive rain is 

♦ Vide " Elements of Agricultural fchemistry." By sir H. Davy. 
f See the botanical characters of the indigofera genus in Uees't Cyclopedia^ 
and their classification by Dr. Bancroft. 
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elmoBt as degtructive of the properties of the plant, as continued 
drought is of the plant itself. The rapidity of the growth of plants 
-during much rain, in the temperature of the tropics, is extraordmary, 
and a proportionate deficiency in all that characterizes the ve^ table 
world necessarilj follows. This we find to be the case with all 
forced vegetables; and the mildness of the radish of hastened growth, 
when contrasted with the highly pungent and almost acrid flavour 
of the slowlj and gradually advanced one, may be: adduced as ex- 
planatory of this observation. Besides this general remark, how- 
ever, there are other considerations in some measure peculiar to this 
plant. Indigo contains an extraordinary quimtity of carbon, to ob- 
tain more or less of which carbonic acia gas must be decomposed; 
the plant retaining the carbon, and transpiring pure oxygen gas.* 
But as this important change can only be effected when the plapt is 
under the direct and immediate influence of light, rainy weather, by 
intercepting the sun's rays, prevents the accomplishment of this very 
important part of vegetable economy. Hence it is, as is practi- 
cally well known to manufacturers, that the indigo plant, however 
fine and luxuriant, as is the natural result of much rain, is very de- 
ficient in produce^ and a similar loss is experienced even if the plant, 
without the fall of too much rain, has ^rown up under clotidy weather. 
Sunshine, much and continued sunshine, is essentially necessary for 
the proper exefcise of those secretory organs by , which this peculiar 
drug is formed and perfected. 

'Ais plant is destined,^ therefore, to exist under a burning sun and 
much d^ciency of rain; how then is it to obtain its necessary sup- 
ply of water? Nature, who invariably so well adapts the means to 
the end, has, in this instance, displayed her usual wisdom. The 
root, instead of being short, and brancning off in different directions, 
and reaching to various depths, is one continuation of the stalk, 
which, decreasing gradually to a point, after the manner of the com- 
mon garden radish, descends perpendicularly into the ground, to the 
depth of about three feet White, therefore, the plant is necessa- 
rily exposed to the continued heat of a broiling sun, it is deriving 
f)enefit from the moisture of that part of the soil, which always re- 
mains uninfluenced by any external heat. I before stated that the 
nature of the soil should be light and sandy; and the non-conducting 
powers of the sand, in reference to caloric, afford a sufficient reason 
tor the complete protection of the root. I have often found that, 
while the surface at mid-day was too hot to allow the hand tp re- 
main in contact with it, the temperature of the sand, at even a short 
distance beneath the surface, was gratefully cool.t 

• There are, indeed, some plants which must derive the whole of their car- 
bon firom the atmosphere. Sir H. Davy remarks, ** many plants that grow upon 
rocks or soils containing no carbonic matter, can only be supposed to acquire 
their charcoal from the carbonic acid gas in the atmosphere.*' In the sandy 
soil of India there certainly cannot be enough of vegetable matter to supply a 
proper proportion of carbon. 

f A good instance of the non-conducting power of sand is given in the follow- 
ing extract: — ** The red hot baUs employed by the garrison of Gibraltar to de- 
stroy the Spamsh floating batteries, were carried from the furnaces to the bas- 
tions in wooden barrows^ with oidy a layer of sand interposed, and this was 
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There remaiinft another reason "why the plant can endure diwi^it 
80 continued. As dew is the condensation of the aqueous vapdurs 
exhaled by the sun during the day, the Quantity of dew, cmterispari- 
bus, will always be in the direct ratio of such heat; and hence it is, 
that, in clear, still nights, after such unclouded weather, the fall of 
^ew within the tropics is immense* Now, this water, so preci^tated 
during the absence of the sun, completely envelops the entire plant, 
and is copiously taken up by those absorbing vessels, which form a 
part of the wonderful physical structure of the leaves of plants. 
Thus is it constantly restored to the full exercise of all its powers, 
ready to receive the renewed action of th& sun's rays, so neceraary 
forjeffectuatin^ the decomposing process before mentioned.* 

But plants, like animals, transpire, as Well as absorb, moisture, and 
equally vary in their nower of doing so. Less quantity of water is, 
therefore, necessar]^ for the growth of one genus of plants, whose 
transpiration is limited, than ror the wants of those of anotiier genus, 
whose transpiration is more extensive. t Now, although the extent 
of transpiration may be dependant upon, and be in pn^rtion to, the 
absorption of water, and vice ver^a; and, therefore, as the^absorp- 
tion is extensive, the transpiration must be so likewise;! yet may 
there not be some balance in favour of the absorbing powers over 
the transjnratory powers of the plant?§ These appear to be some 
of the methods which nature adopts to meet those apparent difficul- 
ties, the continuance of an unclouded sky, and the constant and ne- 
cessary supply of wat^. 

It may be nirther remarked, that in the growtii and fonnattoB of 
this plant, beside the water essential to the solution, or carrying in 
suspension different vegetable, alkaline, or earthy substances, to the 
]^ant— -much water is not wanted: because, as hydrogen in tiie ulti- 
mate products of indigo, II forms rather an unimportant part, the de- 
composition of water must be proportionably limited. 

found sufficient to prevent the balls, though in a high state of inoandesoenee^ 
from settii>g fire to the wood."— -TtV/oi^'tf Philosophical Magcmne. 

* " In very intense heats, when the soil is dry^ the life of the plants seems 
to be preserved by the absorbent power of their leaves; and it is a beautiful 
circumstance in the economy of nature, that the aqueous vapours are most 
abundant in the atmosphere, when they are most needed for the purposes of 
^iSt.**'—D4tt>y*8 Jgricul. Chemistry, 

f Vide Ure's Chemical Dictionary^ article << Vegetable Kingdom/' and 
Brande's Manual of Chemistry, vol. L 

t See this stated in Dr. Thomson's extensive observations upon ** Vegeti- 
bleSy" in his system of Chemistry. 

§ We learn from Mr. Bonnet's « Researches concerning the Use of I>eaves," 
the great extent to which vegetation can be carried by the water absorbed 
wlely by the leaves, although transpiration was, at the same time, going f<»^ 
.warn, (^^ife Thomson.) 

I These, according to Dr. IJre, are— 

Carbon - - r 71.37 

Oxygen - - - - 14.25 
Hydrogen - - - 4.38 

Azote - - - - 10. 

100. 
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We now return to the cultivation of the pkint^ and view it as 
{^dually advancing to maturity* As it approaches this period, the 
colour of the leaves changes from a light 'to a dark green^^et this 
change is not gradual, but is quickly acquired a short time before 
the branches are fit to be cut. Much judgment on this point is re^ 
quired, for the evils arising from premature cutting are great, and 
much of the good effects of antecedently seasonable weather would 
be neutralized by such a* mistake. The consequences are, a defi- 
ciency of produce, and an unequal absorption of oxygen in tiie beat- 
ing vat. SVhen the plant is fully matured, the branches are severed 
from the parent stem early Ui the morning, and spread out in the 
sun till the afternoon. By this time they are so desiccated, that the 
leaves are easily separated from the branches, by simply beattng 
them with a stick. The leaves, so separated, are housed in ware- 
liouses, closely packed,, and well trodden down by natives. 

The importance of preperh/ drying the leaves. Will be easily un- 
derstood, when we learn that tiie leaves are not immediately used, 
but are kept so packed for one month. Moisture very soon pro- 
duces fermentation, involvinjg either a partial or total destruction of 
the colouring matter. Deficiency of produce, is, of course, the natu- 
ral result ot such change, and where no such bad effects have been 
felt, the use of itf-^rieeC or green leaves, produces an effect in' the 
beating vat, similar to that which is consequential on premature 
cutting. 

The leaves, however, wb^i properly dried, do not remain for one 
tnonth without mifieiing a very iPMAerud change^ and accomplishing 
a very important object We find, at the expiration of this period, 
that the cdettr <»f the leaves has passed into a light lead colour^ by 
additional keeping, the lead colour gradually darkens until it 1)e- 
comes black. Experience has found that the leaves will not give 
out any colourine matter to cold water, until the first chanee has 
commenced to take place,-~that the maximum quantity of indigo is 
to be obtained when the lead colour is effected, and that, from this 
jperiod, a loss In the quantity of indigo always accompanies, and is 
m proportion to the extrat of such further cnanges. jBut, perhaps, 
the necessity of keeping the leaves, and the nature of the important 
change so accom{Aished during that period, will be better proved 
and elucidated by a perusal of some memoranda of a few expenments 
I made in India. 

No. 1. ^ Digested some grem indigo leayes from the plant, fit for 
immediate cutting, in cold water, for twenty-five minutes; — the 
slightest yeOowish extract, only, was produced. 
2. '* Chreen mango^ and other leaves, digested in cold water for two 

hours, gave no extract. 
S. *^ Green mango, and other leaves, hoUed for an hour and a quar- 
ter, gave a clear reddish brandy colour to the water, ancl the 
leaves of a creeping plant similarly steeped, produced a yellow 
tinged with green, not dear, but leaving a sediment. 
4. << foiled the green indigo leaves taken from a plant fit for imme- 
diaie cutting, for two hours ,and ten minutes. The liquor was 
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decidedly a preeniih jellow. This left on the filter the smaMeMt 
qnantiif of mdigo, and the solution, after twenty-four hours, be-- 
came darker, and a little more indigo was precipitated. Both 
precipitates, however, most inconsiderable* 

5. <^ G^reen solution of indigo in cold water, prepared from the dried 
leares taken from the hea{> which had fcNeen one month in the 
warehouse, was kept in rapid ebullition for one hour, and water 
was added tp supply the loss by evaporation;— the whole of the 
indigo was precipitated, and the supernatant liquor was of a clear 
dark morone colour.* 

6. << Indigo leaves,, taken from the ripe plant (part of which was 
used in experiment No. 1,) after ten daua* keepings gave to the 
eold water, in which they were digested for twenty-five minutes, 
a fine graee green colour. 

7. ** Mango, and other leaves, well dried and kept spread out on 
paper for ten davs, gave to eold water a deep brandy colour. 

8. ^ BoUed for a short time,, some green leaves taken from the ripe 
indigo plant, and obtained, by filtration, a brandy colour solution 
with a greenish tinge: half part of which (No. 1,) was exposed to 
the air, and the other half (No. £,) was poured back over the leaves 
equidly exposed to the air: No. 1 remained unchanged, and, when 
boiled, became only a darker brown, and gave no precipitation of 
indiffo: No. 2 subsequently fermented^ and qflerwarda became a 
good green. 

9. ^* Green leaves, digested in eold water for one-quarter of an hoar, 
filtered, and kept exposed to the action of the atmosphere for 
fourteen hours, remained vnckanged* 

Cold water, allowed to remain on the leaves for fourteen hours, be^ 

came green."^ 

Now, the le^timate inferences to be deduced from these experi- 
ments, I conceive to be these: — 

1. That as the green leaves of plants give no colour, and the leaves 
of the indigo plant no blue colouring matter to water by simple 
infusion, (Exp. 1 and 2,) and the same leaves, after desiccation, 
and exposure to the atmosphere for many days, will, under the 
same circumstances, give out what is essentially the colouring 
matter of the leaves (Exp. 5, 6, and 7,) the warehousing the indij 
go leaves for procuring indigo by the dry process is necessary. 

2. That the blue principle does not exist in the leaves ready formed^ 
or in a state of separation, (Exp. 8 and 9,) but requires some new 
arrangement of its component parts to effect such separation $ — and, 

3. That the a690f})/ion^oa:y^en is necessary either to produce SQch 
kiew arrangements, or to complete some incipient arrangement of 
its constituent parts (Exp. 4, 5; No. £ of 8 and 9,) and, so to 
separate the blue extract, as to make it soluble in water, and, 
therefore, the change effected by one month's keeping, seems oc- 
casioned by an absorption of oxygen. [^Quarterly Journal. 

[to BX COH'tlHUXD.] 

* The efifects of boiling upon thii supernatant nquor mil be mentioned 
hereafter. 
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On the Construction of Fire-proof Buildings. By loNATitrs Bonoui^ 
• Architect. 

One great, and perhaps the principal cause of the destructiyeness 
of fires in large buildings, is the want of arched surfaces of incom- 
bustible materials. This has been disastrouslj exemplified in the 
destruction of the choir of York Minster, where the roofs of the 
aisles, which are solidly arched with stone, sufifered no injurj; while 
the <^hoir-roof, although much more raised above the action of the 
fire, has been entirelj^destrojed by it: and there is little doubt but 
that the whole roof of the church would have suffered the same fate, 
if its continuity had not l>een interrupted by the walls of the tower* 

The use of arched surfaces of solid materials cannot be too strong- 
ly recommended. In no part of our church architecture is the skul 
of the contrivers so conspicuous, as in the art employed in the con- 
struction of the vaulting, in order to procure strength and reduce 
the lateral pressure, which they effected by a frame-work of stone, 
of sufficient depth, converging towards the points of support, and by 
filling in the intervals with thinner material. They thus imitated 
the structure of the vegetable leaf, in which the fibres centre upon 
the stem, as the ribs or frame-work of the arch on its support^ at 
which point, also, the buttress, meets the ribs, to counteract the late- 
ral thrust 

In many instances, to render the construction lighter, surfaces of 
brick are used between the stone ribs^ and, where extreme lightness 
is required, hollow pots (cylindrical within) of well burnt clay, would 
prove an excellent substitute for bricks. The use of these was not 
unknown to the Romans, who also employed pumice^ this porous 
material possessing the additional advantage, when combined with 
good cement, of rendering the arched sur&ce one united petrifica- 
tion, opposing (in consequence of its firm union) little lateral pres- 
sure, comparatively, against the sustaining walls. 

A very frequent occasion of fire is the frequent necessity for the 
repair of lead gutters^ which requires the use of braziers on the roof. 
This necessity would, in a great degree, be obviated by the adop- 
tion of gutters of cast-iron^ or of solid lead cast in troughs, and having 
spouts at proper intervals to carry off the water. The action of the 
sun upon gutters, which, by expanding the metal, is the principal 
cause of their failure, might also be much diminished by a thin cover- 
ing of stone or slate, sufficiently perforated for the percolation of 
water. This contrivance would also have the advantage of prevent- 
ing the lodgment of snow, which is apt to freeze in the ^tters and 
occasion the water to overflow, to the damage of the building, and 
particularly of the timbering of the roof. 

Another cause of fire, is, the use of roofs of timber, especially 
when connected with the roofs of other buildings. In such cases 
the substitution of iron for wood would afford security; and if, in 
the use of iron, care is taken to make the rise or pitch of the roof 
sufficient to prevent indirect strains, and to tie in the feet of the 
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main supports or triangles, there can be no danger of failure, pro- 
yided the strength of the iron- is proportioned to uie weight it has to 
carry. If, however, the building has an arched under roof of solid 
materials, and care is taken to prevent the necessity of continual re- 
pidrs to the lead-work, the danger of fire, even from a roof of tim- 
ber, is very considerably obviated. In adverting to the use of a 
substitute for wooden roofs, it may be proper to specify that in some 
instances the slated surface might be carried upon cross waUs, sup- 
ported by the arches and divisional works of the building. 

In a paper written for the express purpose of recommending pre- 
cautions against fire in the construction of public buildings, it will 
hardly be deemed foreign to the purpose to state the impropriety of 
collecting into one room great numbers of books, or works of art. 
Even if security is obtained against fire from without, there is always 
dancer to be apprehended from the use of lights within; and one 
spark igniting might occasion the destruction of the whole contents* 
The present collocation of the libraries of the advocates and writers 
to the signet in Edinburgh, presents a striking instance of tlus kind 
of risk. 

The means which may be recommended for securing such valua- 
ble collections fi>om destruction -by fire, are, in the first place, to use 
uuombustibh materials in the construction of the building contain- 
ing them; and, secondly, to subdivide these collections into suites 
of separate rooms, which may be connected by wide and high doors 
ofmetal^ rendered ornamental by plates of bas-relief, made to open 
upon pivots, and poised with mechanical skill, so as to be easily 
moveq. By these precautions, should a fire unfortunately destroy 
the contents of any one room, it might be prevented from extending 
to the adjoining apartments. 

It is not here intended to enter further into the details of con- 
struction, or to refer to the use of arches upon cast-iron beams and 
sheets of metal, &c.: but it is desirable to explain, that an excellent 
surface for interior finishing may be obtained, by using (instead of 
lath and plaster,) a lining of brick detached from the exterior walls. 
This not only affords a security against fire, but has the additional 
advantage of interposing a medium of air between the inner and 
outer walls, which, by its slow conducting power, will prevent the 
interior of the building from partaking of the variations of the outer 
atmosphere, and, consequently, in cold weather, will avoid the pre- 
cipitation of moisture on the inner walls. To conclude, the exam- 
ples afforded us in the ancient buildings of our own country, and 
those of Rome, present to the architect's contemplation a source of 
study on the subject of solid vaulting, in which, nowever dissimilar 
the forms, he will discover the application of the same mathematical 
principles of construction, combining strength, lightness, and econo- 
my of material. 

Durham^ Marchy 1829. 

[lb. 
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ENGLISH PATENTS. 

7\) John Robertson, Eope Manufacturer^ for improvemenis in tht 
manufacture of Rope' or Hempen Cordage. Dated 4th Sept. 1828* 

The improvements, for which this patent has been granted^ con< 
sist principally in imprecating the spun-jams with tannin previonriy 
to their being twisted into cordage^ and the raannef in which this 
is effected, is, bj steeping them in an inftf siod of oak-bark^ sumach^ 
catechu^ or valonia^ until its action on them is completed^ 

Three pounds of oak bark to a gallon of water is the pfopoftidfi 
that the patentee prefers for the infusion^ or such a quantity of the 
other substances mentioned, as will be equivalent thereto^ according 
to the tannin contained in ihem^ 

For Russian or Italian hemp$ t^entjr-one days submersion in the 
infusion will be, in general, sufficient; and fourteen days for New 
Zealand hemp, for that from Manilla^ or for other articles of a 
similar quality^ 

The oak bark (or any crf the other substances mentioned) is td be 
left to infuse in water in pits, baquesy or other proper receptacles^ 
for three or four days^ before the yarn is put in; which latter is then 
to be coiled down into it, so as to occupy as much of the receptacle 
^ is possible, consistently with being perfectly iifimefsedtf 

When the action of the infusion on the yarn is finished^ It is tO tfe 
taken u[)$ well drained, and then thoroughly dried; after which it is 
to be twisted into the different sorts of ropes or cordage required, by 
the means usually employed^ 

The patentee asserts^ that the impregnation of the rope yarn in thi» 
tnanneri will so much increase its durability as to make any addition 
of tar to it totally unnecessary. 

OBS.-^The importance of an invention, that will produce sttty ftia-s 
terial saving in the consumption of hemp, may be estimated froip the 
consideration of the lar^e sum annually paid to Russia alone for that 
article, which we are informed is no less than two millions on an ave- 
rage. Hence^ if Mr. Robertson can prove, that tannins the rope^artl 
increases the durability of cordage m any considerame proportion^ 
he will greatly serve his country, as well as biittself; as the depen- 
dence on Russia for such a large quantity of a matefial so essential 
to our naty, must craihp the political councils of our government id 
a quarter^ where, at the present crisis of foreign affairs^ restraint of 
any kind is most injurious^ 

To compare the tanned cordage with that i/^hich has been tarred^ 
goes, however^ but a small way towards establishing this desirable 
point; since it has long been the opinion of very good judges of the 
subject, that tar increases little or nothing the durability of cordage^ 
and by no means adds to its strength; the acid contained in tar 
tending, in their opinion, to its premature decay, and the stiffness 
causecTby this material rendering it more liable to break, wherever 
it be considerably bent. We have, it is true, often seen tanned sail^ 
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used in vessels, particularly in small craft, but we know of no docu- 
ments to prove the expediency of the practice; and believe it has in 
general been adopted from an inference drawn from the effect of 
tanning on hides, that has no firm foundation; since hemp contains 
no substance analagous to the gelatin of the hides, that is rendered 
insoluble by the tannin; on which chemical action the whole efficacy 
of the process depends. 

As a farther argument of the inefficacy of tar for the preservation 
of cordage, we may state thirt experiments are now in progress in the 
Government Rope Yard at Woolwich, on the advantages of substi- 
tuting a solution of caoutchouc for this substance; which of course 
would not be necessary if tar were not acknowledged to be inade- 
quate for the purpose. These experiments we have reason to think 
have hitherto been attended with success; and we have little doubt 
of the decided superiority of the proposed substitute, the only draw- 
back to the use oi which appears to be in its expense; but we- have . 
hopes, that even in this respect no insuperable obstacle will exist to 
its adoption, since, in the first place, we are informed, that a very 
small proportion of the solution is sufficient for the purpose; secondly, 
caoutchouc, we believe, might be obtained in any requisite quantity 
from our Indian settlements, and from South America; and the 
plants that produce it might also, doubtlessly, be cultivated advan- 
tageously in many of the British colonial establishments; thirdly, 
coal-tar oil, that is asserted to be a good solvent for if, is inexhausti- 
bly id>undant; and fourthly, though we are not acquainted with the 
solvent employed by the gentleman, who has proposed its use to go- 
vernment, so as to judge of its expense, yet we are aware of a pre- 
paration of it, or rather of a pliant varnish in which it was a principal 
ui^dient, that was found to be very efficacious; in this one pound 
of it gave the qualities required to no less than seventy pounds of 
linseed oil (now a very cheap article;) the method of preparing which 
varnish may be found in our 24th vol* second series, p. 157, in the 
specification of Mr. Clark's patent for making beds and other arti* 
cles, of flexible cases filled with air ; an invention now likely to obtain 
great public notice, from some new applications of it of great utilitj, 
Siat have been lately discovered. 

We take this opportunity to state, that we understand great efibrts 
are about to be made fot* the cultivation of the New Zealand hemp 
plant, the Phormium tenax, in Ireland, (where it thrives remarkably 
well,) and in other parts of the United Kingdom, with a view to free 
us from all dependence for hemp on foreign nations. The Phormium 
tenax so much resembles our common nags, or iris, in its leaves, 
that there can be little doubt, that like them it would grow well ia 
any moist soil. Its fibres are so much stronger than those of commoB 
hemp, that it has been proved, by accurate experiments lately made 
in the Royal Rope Yard, at Woolwich, that cordage made of it of 
three-quarters of the substance of that of common hemp, will be 
equally strong; which atone will occasion a saving of £5 per cent, in 
its consumption, exclusive of the important political advantages ta 
be derived from it before noticecL [Repertory Pat* Inven. 
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7b John Benjamin Maoneil, Engineer^ for improvements in pre* 
paring and applying materids for the makings constructing^ and 
rendering more durable^ Roads and other Ways; which materiah 
sopreparedj are applicable to other purposes. Dated May 6, 1828, 

The chief materials alluded to in this title, consist of clean sharp 
sand, and Roman cement, in the proportion of one-eighth of each, 
added to six-eighths of chippings of eranite, or of other hard stone, 
broken flints, or clean gravel, mixed up with a proper quantity of 
water, equal to about a quarter of the whole: this mixture as soon as 
made is either to be put into moulds of the shape nearly of rectan- 
gular paving stones, and when firmly set in that form, to be used in 
the manner of such stones, in covering the road way, previously well 
levelled transversely; or without using moulds, is to be at once 
spread over the road way, so prepared, to a proper thickness, and 
then being scored across in small angular channels, at proper inter- 
vals (which may be equal to six or eight inches) to let the rain water 
drain off into the sewers at each side, is to be covered with a coat 
of a proper thickness of broken granite, or other hard stone, or of 
gravel. The other materials mentioned are flat hard, stones, such 
as are used in pavements, or hard bricks, which are to be applied ia 
covering the road way, in the same ifianner as the blocks of the com- 
position above mentioned* 

Though Roman cement is preferred in making these blocks, yet 
other cement formed of lime, or other fit substance, may be used. 
To facilitafe the preparation and mixture of the foregoing composi- 
tion, a square platform or level floor, may be used, made of flat 
stones, bricks, or boards, having edges raised up at three of its sides, 
on which floor the materials are to be worked up to a proper con- 
sistency. 

^ According to the proportion of the moulds for shaping the compo- 
sition into blocks, represented in the drawings, their length is to be 
about two and a half measures of their breadth, and their depth is to 
be about a quarter more than their breadth, which quarter will near- 
ly allow for the bevelling of the angles of their upper surfaces, with 
which they are to be constructed, to form channels when they are 
laid together, through which the surface water may pass into the 
drains, under the upper coat of broken stone or other materials. 
Twenty or thirty o( those moulds are exhibited in the drawing, 
formed in one long case, or coffer, supported on four wheels, to fa* 
cilitate the conveyance of the blocks to the place, where they are to 
be laid out to dry, and become hard. Several moveable vertical 
partitions running down in grooves across the coffer, divide it into 
the desired number of portions for the formation of the blocks, which, 
when raised, easily permit the latter to be removed; and the bottom 
of each mould, having its angles filled up by ledges of a triangular 
transverse section, will shape the part of the block next it, into a 
proper form for its upper surface. Moulds of many other forms may 
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t>e likewise used for the same purpose, but those mentioned are pre«> 
ferred by the patentee, 

The great object of the preceding method of constructing roads^ 
is to pre^ei^t the wet, in the first place, from penetrating into the 
3oft,pla7f or earthy beneath the roau, and converting it into mud, as 
UsuiUy hiQippens in common roads and ways during wet weather; 
imd next, to hinder sui^b soft matter, if produced in this or any other 
way, from rising up between the interstices of the upper coat of 
bard materials in the concussions they wiU receive from heavy car- 
riages passing over themi and also at the same time, to make impoa* 
luble the penetration of these upper materials, into any soft substances, 
that iQav happen to lie under the road from any cause whatsoever. 

Resides the forniatioq of roads, the composition mentioned may be 
used in the construction of sea-walls, or the en^bankment of canals 
or riversi the sides and bottoms of docks, locks, and bridges, and in 
pther »qua1jc works of various descriptions, either by previously 
forming it into rectangular blocks, of proper sizes, in the manner 
before stated, and then usiug then) with fit cement, as building ma- 
terials; or the embankments or other walls, may be made by placing 
coffer dams, or cases, or their front only, (according to circumstances) 
of the most convenient size, where the walls are required, and then ' 

Euring into them, or behind them, the materials before particulart 
^, luter being worked up with water into the st^t^ best mit^ for 
the purpose.* 

OnSiP^There can be little doubt, that Uie above described method 
of making artificial blocks, to form a sub-stratum for road^ of broken 
atones, would be very serviceable in districts where small stones or 
f^ravel can alone be procured naturally, or without enormous expense 
in carriage; and though the first cost of roads, so formed, will occa« 
sion an objection to them, and perhaps the only one that can be 
made, yet it requires but little information to be aware, that many 
places e^ist, (where the sub-soil of the country is either clay or some 
other yielding substance) in which, what would be saved by such 
roads in preventing the frequent repairs, necessary in the qpresent 
mode of constructing tliem, would make them in process of time, the 
cheanest that could be used, 

We understand, that a trial of the artificial blocks of the patentee 
is being made in the road adjoining to the Highgate Archway, as a 
aub-sti^tum to the other materials of the road; but we think the 
choice of this place for the experiment, by no means judicious, as the 
sub-soil there is not deficient in ordinary firmness, and is besides 
extremely well drained, by its considerable elevation; whereas, in 
order to prove the advantage of the plan, the situation for the ex-» 
penment should be one, where the sub-soil was soft, and at least not 
above the level of the adjacent country ; such as might be easily found 
at the Surrey side of the river, and in many other places not farther 
from town than that chosen. 

We regret to say, that the great thoroughfares of London, (where 
some of uie plans of the patentee might be most beneficial for the 
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durabilitj of the ways,) are so intersected bj the pipes of the nume- 
rous water and gas companies, and would be necessarily so frequently 
broken up for the repairs and alterations which they must require, 
that but little advantage could arise from covering the ways in any 
manner better than that used at present, in paving them with blocks 
of granite. The enclosing these pipes in subterraneQus passages, or 
sub-ways^ proposed hj Mr. Williams, promises at least a means 
for the removal of this objection; but the great number of these 
pipes in many streets, forms an obstacle to this plan, that is su- 
perable only by such a powerful interference of government (for the 
removal of all pipes over die very few absolutely necessary for the 
supply of jnrater and gas,) as we much fear will never be exerted. 



To Georoe Johnson Young, Iron Founder^ for a Machine^ where- 
by an additional and iniproved purchase or power will be given in 
working Ships^ Windlasses and Capstans* Dated ;ilst June, 1828. 

In the improved windlass, described in the specification of this 

Etent, an axle is placed above, and parallel to the body of the wind- 
», of sufficient strength for tiie purpose to which it is applied, and 
supported at each end by the windlass-bits: on this axle are fixed 
four or more small flat vertical cylinders, at equal intervals asunder, 
having several square holes in their edges for the insertion of the butts 
of handspikes, by which the whole is turned round : there is also 
fixed on one end, or both the ends of this axle, a pinion, or small 
toothed wheel, with strong teeth; and immediately beneath these 

C'nions, iar^e toothed wheels are fastened to the body of the wind- 
ss, on which thev are made to operate by chain-bands, the alternate^ 
links of which fall in between the teeth of the mnions and of the 
wheels, and cause them to turn simultaneously. In this first method 
the windlass body is kept from recoiling, by palls supported by a 
pall-bit in &e usual manner; but in a variation of the windlass af- 
^rwards mentioned, an additional security asainst this accident is 
given by a sort of pall, hinged to every second intermediate link in 
the chain-band, (and which are somewhat curved inwards, that they 
may lie close to the chain-band in those parts of the revolution, 
where they are not required to act,) that fall in between the serrated 
teeth of the segment of a wheel, or ring, toothed internally; which 
is fastened vertically to the deck, directly under the large toothed 
wheel on the windlass-body, and sufficiently near to it, to receive 
iiie palls mentioned, as they come round. Another variation in this 
winalass consists in making the axle, that carries the pinions, in two 

Earts, (but in the same line,) meeting in the middle in the pall-bit, 
ut in other respects constructed as that before described. 
The chain, ot which the chain-bands are formed, is of a particular 
kindt and seems essential to the second sort of windlass, put not to 
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the first; it is composed of hollow cylindrical links, equal in their 
heights and diameters, connected by other links, like square frames, 
when viewed in front, but which consist each of two flat pieces join- 
ed by round bolts, that pass throu&h the cylindrical links: every se- 
cond one of these latter connecting links, has the flat pieces belonging 
to it made of a triangular shape, with one angle of each piece pro- 
jecting from the chain; and between those projecting angles the 
curved palls alluded to are fastened by bolts, that pass through one 
of the ends of each pall, and through both the projecting angles. 

This same sort of chain is used also with' the improved capstan, 
only varying, in having neither curved palls nor triangular plates in 
the connecting links. The spindle turns round within the bqdy of 
this capstan independently; and has a separate head, (for receiving 
the butts of capstan bars) attached to it above that of the capstan : 
the bottom of tiie capstan is hollow, and has a metallic ring fastened 
at its lower edge, formed with internal teeth all round, having semi- 
cylindrical interstices : on the lower part of the detached spindle a 
small wheel is fixed, having teeth round it, with interstices similar 
to those of the ring; and coming almost in contact with it, another 
wheel of the same form and size, and in the same position, is placed 
on an axle that is secured to the deck, and round those two small 
wheels a chain-band, of the sort of chain last described, is passed, 
the cylindrical links of which serve the double purpose of making 
the two small wheels revolve together, and of acting on the teeth m 
the toothed ring at the bottom of the capstan; as these cylindrical 
teeth project sufficiently beyond the latter small wheel, to fall into 
the semi-cylindrical cavities between the teeth of the ring. 

By this arrangement, when the spindle is made to revolve, by cap- 
stan-bars applied to its head, the body of the capstan will turn with 
a power so much greater, as its diameter exceeds that of either of the 
small wheels; but when so great a power is not required, the capstan 
body may be made to turn with more veloci^ by applying the bars 
to its own head; in which case the spindle will revolve in the same 
direction with a slower motion within it, that will occasion a friction, 
which, however, is too slight to be of any consequence. 

In like manner the windlass may be worked more quickly, by ap< 
plying the handspikes to its bo^y, instead of to the disks on the axle; 
and also in some other cases, where great power is not wanted, the 
axle may be made to revolve by handles, or winches, placed on its 
endis, which project beyond the windlass-bits sufficiently for this 
purpose; and on one or both of those projecting ends, small cylin- 
ders may be also fixed, which will be useful for hauling the running- 
rigging of the vessel, as well as for other purposes; and will thus 
supersede the necessity of having on the decK the second small 
vrindlass, worked by winches only, that is usually placed close to 
the mainmast in merchant ships. 

Obs.-— Chain-bands were first applied, to connect revolving tooth« 
wheels, by the celebrated M. Yaucauson, many years ago; but he 
only used them where the power employed was so Bnudf that bent 
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wire was sufficient for their links; we may, therefore, consider their 
application to turn heavy machinery for overcoming great resistances 
as a novelty not yet sanctioned by experience. The patentee states 
in his specification^ that the teeth of wheels, with which chain-bands 
are used, are mu6h less liable to break *^ in heavy lurches of vessels" 
at sea, than those of wheels that act immediately on each other ; 
this we believe, because the strain is by the chain divided over se» 
veral teeth of the wheels at the same time; but unless he can prove 
that chain-bands themselves are less liable to break than the teeth 
of wheels acting in the usual manner, no advantage from their use 
evidently can exist to compensate for their additional expense. We 
can, moreover, see no benefit in the teeth for wheels, that he has 
recommendecl, as we think the chains would be more liable to slip 
over the semi-cylindrical interstices between them, and of course 
have a less firm gripe on the wheels than if the teeth were made in 
the usual manner. • ' 

We have also to observe, that the manner of giving increased 
power to the capstan described by the patentee, is similar in its prin- 
ciples to that for which Captain Kent obtained a patent previous to 
1827, the chief difference between them being in the use of chain- 
bands by the present patentee, in place of the interlocking toothed 
wheels employed by Captain Kent. [lb. 



AMERICAN PATENTS. 

IIST OF AMERICAN PATENTS GRANTED IN JULY, 18£9. 

With Remarks and Exemplifications, by the Editor. 

1. For an improved machine for Mortising, Boring , and 
Sawing; Reuben Medley, Bloomfield, Nelson county, Kentucky, 
July 7. 

The inventor of this machine has not pointed out any particular 
part which he claims; we are, therefore, left to the conclusion, that 
the whole is new. The sawing part, is, we apprehend, intended 
principally for cutting tenons; at all events, it is designed for arti- 
cles ot a moderate length only. A saw frame is moved vertically 
by a crank, and the article to be cut^s fastened upon a carriage 
forced forward by a feed hand; the piece to be mortised is to be 
secured, and made to advance in the same way, a second crank 
working the frame up and down, in which the chisel is fixed. The 
augers, or bits for boring, are to be fixed in the end of a vertical cy- 
lindrical shaft, working both above and below, through holes in guide 
pieces; a screw is cut upon the shaft, and in one of the guide pieces, 
or collars, and, in consequence, when the shaft is turned, the auger 
is raised, or lowered, by the action of the screw. By means of two 
fixed, and two moveable, whorls, and of* two bands, one of which is 
crossed, the shaft may be made to turn in either direction, so as to 
force forward, or to withdraw the auger. The whole machinery is to 
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be moved bj drums, whorls, and bands, acted upon by hand, or other 
power. 

The only point of novelty which we perceive in this instrument, 
is, in the mode of forcing the auger forward, and withdrawing it$ we 
are very apprehensive, however, that if this part 'be really new, it 
will not be found to be very useful. Bits, or augers, rarely admit 
of being forced forward by screws, and where they do, they must be 
screws of a very fine thread, but little calculated for the rapid whirl- 
ing motion intended to be given by the kind of machinery which we 
have described. 

The absence of any claim, leaves the patent upon^ what appears 
to us, a very insecure basis. 



2. For a new and useful Mode of Purifying Water by means 
of a machine denominated the *' Patent Filterer;" George Busby 
White, New York. July 7. 

The specification of this patent has the merit of brevity^ it beii^ 
in the following words. 

^ This improvement consists of a cistern constructed of any suit- 
able material, and of any size or shape required; it is linea with 
water- proof cement, or any other proper substance. The cistern is 
filled with small stones, having a partition, or division, across it, 
permitting the water to pass under it from one end of the cbtem to 
the other. The water is introduced at the top of one end, and pass^ 
ing through the bed of small stones, and under the partition, then 
rises up to its level in the second department, until it overflows into 
the reservoir.*' George Busby WnrrB. 

There is no drawing accompanying the specification, and, conse* 
quently, one of the absolute requirements of the patent law has been 
disre^rded^ The law says, « and shall accompany the whole with 
drawings and written references, wherever the nature of the case 
admits of drawings." That the nature of the case would admit of a 
drawing in the present instance, any one may perceive; and the 
model which the patentee has himself sent on, testifies to the fact. 

Some of our readers who are acquainted with the progress of in- 
ventions, may tell us that there is no novelty in the plan of Mr. 
White; that it has been proposed to filter the water for the supply 
of whole cities, by a similar, but more perfectly arranged mode of 
operating; and may remind us, that patents have been already oIh 
tained for filtering apparatus, in which sand, gravel, and other sub- 
stances have been employed to purify the water, which has been 
made to percolate these materials, per laiuSf per aacensumy and per 
decensunu All this is true, but, of course, Mr. White was unin- 
formed upon the subject. It is one which has been much agitated 
of late in England, in consequence of the disgusting and increasing 
filth of the water of the Thames, from which the city of London de- 
rives a large portion of its supply for domestic use, and we have, in 
the present number, inserted an account of a very simple and inge-* 
nious plan which has been carried into actual operation in EnglsMf 



Digitized by 



Google 



Jimeriaan Patents for July, with Semarks. 249 

by a namesake of the present patentee; it will also be seen that the 
same eentleman has employed a bed of sand and gravel for filtering 
in the Targe way. Were we to publish all that we possess in the foreign 
journals, and other works, relative to this process, we should fill a 
volume with the matter, and render it manifest that something more 
recondite than the plan before us must be brought forward before a 
claim to novelty can be sustained. 



3. For an Improvement in the Hoe; Gideon Freeborn, New 
York, July 7. 

The followipg thirty words comprise the whole of the specification. 

<< The Jmprovemeat consists solely in the use of malleable cast-* 
iron, as a material for the formation of the eye, to be fastened with 
rivets, or to be welded on." 

We admire brevity, but it should be coupled with clearness, and 
this certainly is not the case with the foregoing description. What js 
the " malleable cast-iron" intended? la it cast-iron ihendered malle- 
able by annealing? Will iron of this description weld? We appre- 
hend that the annealed cast-iron is the kind meant, but are not aware 
that tbis can be welded. 



4» For a Horizontal Rack and Pinion Cotton Press j Zcnos 
Bronson^ Jesper county, Georgia, July ?• 

Horizontal presses for packing cotton, are well known in tHe south. 
The improvement proposed by the present patentee, is, the forcing 
the follower of the press onward, by means of a rack and pinion. In 
the drawing, there are two large cog wheels, and three pinions, used, 
by which any desired power may be obtained. 

The claim is to ^^ tne application of the rack and pinion, in the 
vray described, for the purpose of packing cotton into boxes, or bales." 



5. For an improved mode of making and applying Splints to 
Fractured Limbs; David S. C. H. Smith, Physician, Sutton, 
Worcester county, Massachusetts, July 7. 

These splints are to be made of hatter's felt, which is to be satu- 
rated with shel-lac varnish. Moulds formed of plaster of Paris, or 
of carved wood, may be employed to give the varnished felt the 
proper shape. The felt is to be cut of such a size as to form a splint 
vrhich will embrace rather more than one-half of the limb. When 
the varnish is dry, these splints are sufficiently stiff to retain the 
form given to them. To adapt them to a fractured limb, they are 
to be held over the steam of boiling water, which will render them 
sufficiently pliable to admit of their being moulded by the hand, and 
of acquiring their final form from the limb itself. Counter splints 
are placed on the opposite side of the limbj these counter splints have 
buckles attached to them, which receive straps from the splints, to 
secure them in their places. 

The ))atentee says, that << among the prominent advantages ta be 
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deri'v^ from the use of my felt splints, as above described, arey ifaat 
the splints, when properl j applied to the fractured limb, prevent its 
shortening, and all motion between the divided ends of the bones. 
And as the splints can be exactly fitted to limbs of every kind and 
description, a bandage may be , firmly applied without causing pain^ 
excoriations, swelling, or other bad consequences arising from the 
unequal pressure of the splints.'^ 

<< In fractures of the lower extremities, as of the leg below the 
knee, as, for instance, when both bones are broken, the patient 
can rise from his bed without the assistance of any one, ana move 
about upon crutches during the whole process of cure, not being un- 
der the necessity of being confined to the bed after the first shock 
of the injury has passed, and the consequent inflammation subsided, 
which usually takes place in five or six days^ and in common cases, 
no confinement is required." 

^ What I claim, is, the/e//^ and the application of it to fractured 
lipabs." 

This claim is rather awkwardly expressed, as we apprehend that 
{he Doctor does not mean to claim the/eft, but his mode of forming 
it into a splint 

The moulding of splints to the limb is not new, and of this the pa^ 
tentee appears to be aware. Fractured limbs have been enclosed^ in 
whole, or in part, in plaster of Paris, and other devices have been 
adopted for attaining the same end; but, perhaps, the present may 
be a real improvement upon all previous modes; we hope it may 
prove to be so, but in this case we shall regret that the Doctor nad not 
followed the example of the numerous individuals among the naeio- 
bers of a liberal profession, who have improved the art of sur^fy, 
and devoted their improvements freely, to the aid of then* brethren, 
and the relief of suffering humanity. Not that we think it improper, 
or incorrect, in a surgeon, to secure to himself, in Certain cases, a fair 
remuneration for his discoveries. Trusses, or other instrument 
applicable to the cure of chronic diseases, appear to us fair subjects 
for patents; but the physician and the surgeon would be unpleasaatly 
situated, were he compelled to purchase a right to the use, or forego 
the employment, of every discovery and improvement made withm 
the last fourteen years. 



6. For a method of Cleaning or Hulling Rice, coffee, clover 
seed, and other grains or berries requiring to be hulled; Zenos 
Bronson, Jesper county, Georgia, July 7. 

A number of hollow cylinders are made to revolve horizontally 
upon gudgeons, and parallel to each other. They may be made i» 
wood or metal; and each of them is to be furnished with a door near 
to one end, to admit the grain, or other article to be hulled. Iron 
balls, rounded pebbles, or other hard substances, are put into these 
cylinders, the friction of which against the grain, is to produce the 
intended effect 

The cylinders are to be placed in a frame near the ceiling of a 
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roomi there are to be holes in the floor above, and 'supply sponts, cor- 
responding with the opening in the cylinders. The name is hinged 
80 that the ends of the cylinders having the doors in them, may all 
be lowered, to deliver the grain, &c., the balls, or stones, being pre- 
vented from falling out by means of a grating. 
* A band is passed alternately above and below the cylinders, to 
cause them to revolve. 

<< What I claim as new, is, the mode of cleaning or hulling by 
means of revolving cylinders, in which the operation is performed 
by hard substances placed within them, as above described." 

7. For an improvement in Working Pumps, called the 
<< Geared Pump;'* Manuel Francis, Boston, Mass., July 7. 

The j^tentee begins by telling us, ^ my invention consists in the 
apjdication of a windlass, and a train of multiplying wheels and 
pinions, so constructed as to work a pump by the power of a weight 
ftpoUed to the windlass, or barrel." 

jS^eed we tell any thing more about the invention? certainly not to 
one who has passed the pons assinorum in mechanics. | 

There are three wheels, working in three pinions, each increasing 
the motion about threefold. The last pinion carries the pitman, or 
shackle-bar, which is to work the pump. A ratchet wheel and click 
is attached to the barrel upon w^ich the rope sustaining the weight is 
to be wound, << A balance wheel proportioned to the moving power, 
is attached to the arbor of the crank," 

The hope to obtain an increase of the effective power of a machine, 
whilst the motive power remains unchanged, results from a total ig- 
norance of what is meant by the quantity of motion, and this igno- 
rance is the parent of most of the absurd propositions which are 
made in mechanics. In the example before us, besides this error, 
there would be a loss of about one-third of the power applied from 
the friction of wheds and gudgeons, and the rigidity of cords. 



8. For a Double Acting Pumpy with one cylinder and pis- 
ton; Rnssel Wileman, East Hartford, Hartford county, Connec- 
ticut, July 9. 

Double acting pumps with single pistons are by no means new; 
tiiey were not so wheQ used at the old wate^ works in Philadelphia, 
nearly thirty years ago; they are now employed in an improved form 
at the new works, and have been variously modified, according to the 
purpose for which they were required, or the fancy of the maker. 

To tiiose who understand the construction of Boulton and Watt's 
double acting engine, it is only necessary to say, that the pump for 
wlucfa Mr* Aivileman has taken a patent, resembles it very closely. 
Imagine the induction, to be the supply pipe, and the eduction, tne 
delivering, or discharging pipe, and you have the whole apparatus. 

In the plate which forms the bottom of the cylinder, there are 
cavities to connect it with the supply and discharge pipes; theso 
are claimed by the patentee, and are, m fact, the only dungs abso< 
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lately dumed, the remunder being condHMwd^ and in the satjwied 
wordsy '< the other parts described in this 8t>ecification I claim only 
go far as tbey shall be found original with myself." 

The patentee thus leaves it to others to discover what is new iii 
the construction of his machine^ a task which, we apprehend, the 
law will not impose upon them, and, if it did, it is one which we 
foar they might find it difficult to perform. , 

9, For a machine for Dressing Hemp and Flax; Horace L. 
Barnum, and Matthew Stevenson, M, D. The former of Wash- 
ington city, D. C, the latter of Cambridge, Washington coun- 
ty, New York, July 8. 

This, like most of the breaking machines for hemp and flax, is to 
operate by fluted rollers, mashing into each other. A large iron cog 
wheel is made to revolve by any suitable means. The teeth of this 
wheel drive pinions upon the ends of rollers which are placed around 
^ it, so as to embrace about three^fourths of its circumference. In the 
drawing which accompanies the specification, twelve rollers are re« 
presented, one side being left free to supply and deliver the hemp. 

The rollers above described stand at a small distance from each 
other, and are surrounded with another set of fluted rollers. The 
gudgeons of these exterior rollers are placed so as to stand exactly 
opposite to the spaces between the interior roller^t so that the flutes 
of one exterior may mash into those of two interior rollers. This, 
where there are twelve of the latter, will, of course, require eleven 
of the former. 

There is a feeding apron to supply the hemp to be broken, which 
IS placed opposite to the upper pair of rollers, and a receiving cloth, 
upon which it is delivered from the lower pair. In passing between 
the two rows of rollers, the hemp or flax receives an undulating mo* 
tion, being acted upon twice by each of the rollers, in consequence 
of each mashing into two others. This, it is said, gives a decided 
advantage to the machine. 

The gudgeons of the exterior rollers work in slots, so that Aey 
may be borne up against the interior, by means of sprii^ weights, 
or pulleys, or by a weighted lever, the latter being preferred, as it 
is readily graduated to any desired pressure. 

The patentees claim, ^>the application of the moving power, ap» 
plied to fluted, or. other rollers, for the purpose exempli&ed, or mr 
any other purpose to which it may be applicable." 

*^< The disposition of the fluted, or other rollers, without limiting 
iheir dimensions, or without confining themselves to any number m. 
rollers, or any particular mode of gearing them." 

<^ The mode of applying the lever, or pulley, to give the pressure." 



10. For a machine for Separating Oold Dust^ Grains and 
Particles from the Ore, and other minerals lighter than gold) 
Richard Lee> Rutherford county, North Carolina, July 8. 
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The new and inviting business which now claims the attentien of 
a large niimlKr of the citizens of North Carolina, the search after 
gold, is likely to give birth to many contrivances for conducting 
the washing and other operations of the mines. The business, as it 
is new, is of necessity conducted in a rude manner, and in some 
mtuations where considerable quantities of sold are found, we are 
convinced that not more than 50 per cent, of that contained in the 
^ound is separated; we speak from actual knowledge, and credible 
information. 

Although in a business so long pursued in other countries, the in- 

f^nuity and skill of those concerned have produced many admirable 
evices for attaining the end proposed, it is difficult to become ac- 
quainted with them, as they are, in general, very imperfectly described 
in books, and the best works upon the subject are in roreign lan- 
guages, particularly in the German, as it is principally in Germany 
and in South America, that this business has claimed attention. 

The principle of operation in the machinery now patented, has not 
in it any thing of novelty, and we think it inferior in its details to 
some which have been described. The ore to be washed is to be 
placed in a long trough, a little inclined. The lower end of the 
trough stands over a hopper, or funnel, in which there is a skreen, 
or sieve, to detain the coarser pieces of stone, or ore. The matter 
which washes over passes dow^ into a trunk, or trough, the end of 
which inclines upwards, that the water, and lighter particles of earth 
may flow out, and leave the heavier portion behind. The larger 
particles of gold may afterwards be picked out, and the finer sepa- 
rated by amalgamation^ 

The claim is to ^< the trunk, or body of the machine, with its spout 
and funnel." 

Were we to undertake to conduct operations* in the sold district, 
we should industriously seek information respecting plans long fol- 
lowed and approved; an inquiry more likely to produce useful results 
than any thine which will, probably, be discovered, whiist what has 
been previously effected remains unknown. 



IL For a Machine for Dressing Hairy called a Hatchelling 
Machine; William Chubb, New York, July 9. 

A cylinder about 3 feet in diameter, and 18 inches in length, with 
its axis standing horizontally, is made to revolve upon a suitable 
frame. Strips of iron formed into teeth, stand along the cylinder at 
regular distances from each other. In front of the cylinder there il 
a teedtng cloth upon rollers, like that of a carding machine. Jus^ 
above the feeding cloth, and upon the same plane with it, iUiere is i 
sliding frame, with a contrivance for confining; the hair to be dressed, 
or hatchelled. This frame is carried forward by a rack and pinion^ 
moved by cross levers, or arms. The cylinder and feeding cloth 
are to be put in motion by any suitable power; the frame confining 
the hair is to be moved by hand. 
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The clium is to the general principle and^ constnictioii of the ma- 
chine, and to its application for dressing hair, hemp, &c. &c* 

What is the kind of hair to be dressed, or hatehelled, we are not 
told, or for what purpose it is so prepared, nor are we possessed of 
the information requisite to form any certain judgment upon the sub- 
ject; we cannot, therefore, offer any opinion upon the merits of the 
maciiine. 



12. For an improvement in the method of Heating Rooms 
and Houses^ by means of a furnace called the ^^ Cylindric Air 
Heater;" Charles Fowler, Hartford, Connecticut, July 10. 

This Cylindric Air Heater consists of three concentric cylinders 

J>laced vertically, one within the other, with spaces between them 
or the passage of air. The inner cylinder is the stove to contain 
flie fuel, the second or middle cylinder is to be made of tin plates* 
and the outer of sheet iron. A lai^e tube passes from the outer to 
the inner cylinder, through which the fire is to be fed. This open- 
ing is at aliout the middle of the cylinder, and is dosed bv a door. 
A pipe to convey off the. smoke, runs directly up from the stove, 
through openings in the tops of the two outer cylinders. Air is freely 
admitted below, which is to pass up, become heated, and be con- 
veyed by pipes wherever it is wanted. These air pipes pass from 
the spaces between each of the cylinders, and form a connexion with 
each other. 

For a stove so constructed,' the patentee claims a decided superi- 
ority over all that have preceded it. He states that it is cheaper, 
requires less fuel, can be easily removed; << and also in this, that 
the interior [middle] cylinder being constructed of bright tin, is by 
no means a good conducter of heat, so that comparatively very little 
heat is absorbed by, or escapes from, it, and, consequently, the air 
between it and the stove becomes more readily heated, and, there* 
fore, a greater quantity pf it must pass off through the flues; and 
also in this, that it has two cylinders, the exterior of which being of 
sheet iron, retains all, or nearly all, the heat that escapes from the 
interior,'' &c. 

Now it unfortunately happens that all this is very bad philosophy, 
which, however, would be of little importance in the present in* 
stance, if it had not led to a gross error in psactice. It is assumed 
that tin is a bad conductor, and that the black sheet iron will retain 
nearly all the heat; whilst^ the fact is, the tin is considerably the 
best conductor of the two, 'whilst the sheet iron will part with its 
heat by radiation, at least six times as rapidly as the tin. The latter, 
to have answered the design of the inventor, should have formed the 
outer cylinder, whilst the mner might have been made either of sheet 
iron, or of tin. 

We cannot here discuss the subject of the two modes by which 
meat is distributed, namely, conducting power and radiation; a know^ 
ledge of them, however, is very important in its practical applies? 
tionS) and ought to be acquired by those who undertake to econo* 
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Hdize heat. The subject is by no means intricate, and is ejq^ained 
in every elementary book upon chemistry. 

13. For Casting of Iron Ploughs in one Entire Piece; John 
Boynton, South Coventry, July 10, 

<< This plough differs from all others, in that it consists wholl v of 
irouiand is cast in one entire piece, excepting the share and nan- 
dies, and these may be cast together \Vith the body of the plough if 
required^ but the handles to be of wood, and the share to be sepa- 
rate, so as to be taken off for sharpening, or altering, is thought best* 

<< The beam is cast something wider and thinner than common 
vooiden beams, and to strengthen it, there is at top and bottom, on 
both sides, a rib, or moulding, and in the centre oi the offside, one 
projecting considerabljr further than the others* In the end of the 
beam are three holes, in which to hook the chain, and by shifting 
from one to another, the plough is regulated to go more or less deep. 
To support the mould board, is a brace, or bar, uniting at one end 
with tne mould board, and at the other with the near or land side of 
ihe plough. The handles are fastened on by screws and nuts, and 
are connected together by a brace, or ring, in the usual way. 

<^ The shape oi the beatn; the number of holes in it; the shape of 
the mould board, and the size of th^ plough, may be varied if re- 
quiredi the intention of the inventor being principally to secure the 
right of casting the whole, or body of the plough, in one entire piece." 

ThQ forcing is the whole of the specification; the object of the 
patentee, therefore, is merely to secure to himself the right to cast 
the bodies of ploughs in one entire pieces We have taken occasion 
in several instances to express our doubts of the validitv of such a 
claim, and w^ are also unable to perceive the utility of the proposed 
improvementj as we apprehend that the extra difficulty in moulding 
will be fully equal to the cost of a few short bolts and nuts. 



14. J'ora Current and Tide ?Fi4ee/, for driving mills forgrind- 
inff, and other purposes; Asa Madison, Detroit, Wayne county, 
Michigan Territory, July 10. 

This we believe to be a new plan for a tide, or current wheel; at 
iJl events, it differs from all those with which we have been hitherto 
, acquainted. There are numerous plans for hinging or hanging the 
floats or buckets, so that upon one side of the wneel they shall ex- 
pose their edges, and on the other their flat surfaces to the action of 
the water. In the plan before us, the buckets are to slide in grooves, 
80 that they may all be actually upon one side of the wheel. 

The wheel has no axle, or shaft, passing through it, but has round 
ends upon which gudgeons are fixed; the ends being connected to- 
gether by iron rods passing from one to the other, between the floats, 
and near the rims. On the inside of each end of the wheel, pieces 
are fixed which form grooves in which the floats are to slide from 
one side of the wheel to the other. A stationary semicylindrical 
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oirb, or case,. 18 to stirroaiid that half of the wheel whieh is not to 
be acted upon, in order to throw the current on the opposite side. 

The means by which the floats are to be made to pass from side 
to side, are not specified, as it is said that this may be eflfeeted in 
various ways; it is observed, however, that ^< the floats on an in- 
clined wheel may be changed by making them buoyant" To cause 
them to slide with ease in the grooves, or upon the ledses by which 
they are kept in their places^ it is proposed to fumisn them Mrith 
friction wheels. 

The claim is to the construction of a wheel in which the buckets 
shall change from side to side, without regard to the number of buck- 
ets, the inclination of the wheel, or other circumstances. 

Such a wheel is pretty enough in theory, and if the floats could be 
made to pass from side to side with the same facility with which 
their action can be described, they would be excellent in practice. 
We are extremely apprehensive that the fond hopes of the patentee 
will never be realized, as we believe that this shifting motion canno^ 
in any way, be advantageously eflfected; we also think that weedsy 
boughs, and other articles carried along by the current, would ma- 
terially interfere with the regularity of the sliding action, did not 
any stronger objections present themselves. 



16. For a Parallel moving Perpendicular Tooth Extractor; 
Ely ah Bryan, New York, July 13. 

The construction of this instrument may be conceived by suppos- 
ing it to be formed by uniting one pair of tne forceps used for extract* 
ing teeth, and which always make a part of the sets of instruments 
for that purpose, to a part of another pair, in the following manner. 
Grip the jaws of one pair between those of another pair,- their handles 
standing at right angles to each other; then suppose the handles of 
the first pair to be cut off* just above the rivet, and the jaws of the se- 
cond pair to be united to the outside of the others, by means of a 
joint which will operate both as a hinge and swivel; by opening or 
closing the handles oif the forceps, the claws which are to embrace the 
tooth will also open and close. A part of the shank of the forceps, 
or of a projecting piece attached to it, is to rest upon a tooth, or teeth 
. adjoining that to be drawn, so as to form a fulcrum upon which to 
bear the instrument in extracting a tooth. This bearing or fulcrum 
is to be covered with India rubber, leather, or some other elastic sub- 
stance. 

The claim is to the making of the claw, to move on pivots or swi- 
vels in the act of extracting a tooth, and its application to that 
purpose, however the same may be modified. 

Numerous perpendicular extractors have been made and patented, 
and there are but few dentists who have not essayed, and rejected 
them, in consec^uence of the many objections to them in practice. It 
is not often that the adjoining teeth will bear the pressure necessary 
to extract one which is firmly seated; many teeth may be more 
readily drawn in a curved, than in a vertical direction, and a skilful 
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t>perator, with a firm hand, and a strong wrist, will, in four cases 
out of fire, be perfectly satisfied with the common instrument, or with 
the forceps. If a man is deficient in mechanical skill, in strength 
of hand, or in a knowledge of the structure of the teeth, he will, of 
course, make bad work in what is at the best a very rough operation; 
but with these prerequisites, the existing difficulties are but few. It 
is freely admitted that the ordinary instrument is defective, and that 
an improvement upon it is much to be desired^ but the arrangement 
now proposed does not appear to us to be more likely to produce the 
desired end, than several previous attempts. 



16. For a machine for Washing and Churning^ Joel B* 
Pratt, Milo, Yates County, New York, July 14. 

A box, or trough, with a semi-circular bottom, formed of slats, or 
ribs, running in tne direction of its circumference^ and a shaft made 
to turn, or vibrate, by a crank, with teeth, or pins, )>rojecting from 
said shaft, and mashing in between the slats, constitute the main 
part of this machine. In this trough the clothes or the cream are to 
be rakedj until the one is cleaned, and the other transmuted into 
butter. The patentee says, " what I claim is the rake, with its mo- 
tion, as before specified.'' , 



17. For a Strap Cutting and Punching MiKhine; Charles 
Angela Philadelphia County, Pennsylvania, July 15. 

We are unable to give a satisfactory description of this machine, 
as it does not appear that there is any drawing of it in the patent 
office, although it is absolutely necessary to its validity that one 
should accompany, and make part of the specification. The de- 
scription is evidently written with much care, and, to himself, the 
explanations given by the writer, were undoubtedly very clear; but 
in all instances it requires a peculiar aptitude, and, in many cases, 
it is impracticable, perfectlv to describe a machine, in words, with- 
out drawings; and hence the wisdom of that provision of the law 
which makes the demand for them, absolute. 

The cutting machine appears to consist of a piece of wood sliding 
in grooves, with a cutting knife extending downwards, and sloping 
back at such an ancle as to render the cutting easy; several thicknesses 
of leather are to be cut at once, there being proper means provided 
to regulate the width of the straps. 

The punching machine consists of a block, sliding up and down 
between two guide pieces, there being several hollow punches pro- 
jecting from the lower side of the block, and fixed at proper dis- 
tances from each other. The block with the punches, is to be forced 
down by a lever, and afterwards the straps drawn forward, and an- 
other row of holes punched. 



18. For an improvement in the art of Fulling and Felting 
Vol. IV.— No. 4.— .October, 1«29. 33 
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Cloth; John D. Lounsbury, John Arnold, John A. M^Lean^ and 
George G. Bishop, Norwalk, Fairfield County, Connecticut, 
July 15. 

The patentees use their machinery either for fulling, or feUing, 
but consider it as peculiarly applicable to cloth made without spin- 
ning or weaving, with the wool deliyered from the carding machine. 

A large drum, or cylinder, the j)erinhery of which is formed of 
slats, is to receive the cloth. This cylinder turns upon gudgeons, 
the lower side of it dipping into a trough lined with lead, and con* 
taining an acidulated liquid, within which the cylinder is to be made 
to vibrate backwards and forwards. A furnace, or heater, is attached 
to the trough, to give to the liquor the degree of heat which may be 
desired. This constitutes the first operation. 

A second machine, consisting of several pair of wooden rollers, 
standing over a trough, is next used. The rollers must be of suffi- 
cient length to allow cloth of the width to be felted, to pass between 
them, which it is to do repeatedly. They may be plain or fluted, 
and are to be pressed together by weights and levers, "this opera- 
tion hardens the texture, evens the fibres, and smooths the surface of 
the web?^ 

The first machine is not claimed as a new invention, it having 
been used on a smaller scale for washing; but its application in its 
enlarged form, for the fulling of ploth, is claimed. The attaching a 
heater to the trough, and the alternate motion given to the cylinder, 
are also claimed. 

The principle of the rollers In the second machine is not claimed, 
they having been used for other purposes; but the present applica- 
tion, and the connecting a trough with them, are considered as new, 
and claimed accordingly. 

It is an error to suppose that machines similar to the one first de- 
scribed, have not been made of a very large size. Dash wheels for 
washing or rinsing cloths, &c. are welt known in bleach grounds, aud 
other establishments where cloth requires this operation; they are 
similar in form to that now spoken of, and of very large dimensions. 



19. For a machine for Forming the Web for Cloth of wool, 
hair, or other suitable substance, without spinning or weaving; 
John Arnold, Norwalk, Connecticut, July 15. 

Two carding machines are to be placed at right angles to each 
other, in such a way, that whilst the batt from one is received upon 
an endless cloth, that from the other may be made to cross it at nght 
angles, the latter being cut off by machines for that purpose, at the 
edges of the former. Instead of cutting, it is proposed, sometimes, to 
leave a part of the doffing cylinder without cards, so that the batt shall 
be delivered in proper lengths for crossing. The parts of the machine 
generally, although differing in their arrangement, are similar in their 
operation to those for the same purpose which we have recently de- 
scribed. 
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20. For an improvement in the construction 9nd Application 
€>/* Wheels to Carriages of pleasure, or of burden; George 
Hridgman^ New Haven, Connecticut, July 16th. 

The object proposed by Mr; Bridgman, i8, to construct wheels 
"which shall have tne effect of " rendering the moving of any heavy 
body much easier than in the common method, and being capable of 
surmounting any obstacle which may intervene to prevent the move- 
ment, or prepress of a carriage, with less physical, or mechanical 
power, than in any other method heretofore Known or used." 

In the method proposed, eight wheels are to be used where four 
formerly anffwered the purpose. Four of the wheels are to be large 
in diameter, and the otner four so small as to be capable of being 
placed between the hub and rim of one of the large wheels. Suppose 
the four small wheels to revolve upon the carriage axles; the four 
large ones must then be placed on axles above these, so that the out- 
sides of the rims of the small may stand on the insides of the rims of 
the larse wheels; these rims being made wide, and projecting in- 
wards for that purpose. The large wheels are to be very loose upon 
their axles, in order to allow them to have very consicierable play, 
that they may not bind with the small wheels. ** The action of these 
wheels, thus applied," we are told, ** will be that of one wheel," but 
we are still incredulous on this point. Some two or three years ago, 
a similar plan was proposed, and we believe patented, in England; 
it was described in the journals as a carriage to carry its.own rail- 
way; the only difference in the two, is, that in the English plan no- 
thing was said of the means of supporting the large wheel by a second 
axle, or of any other mode of keeping it in its place; probably, be- 
cause the inventor perceived that this was a point of some difficulty, 
and he concluded, therefore, that it was best to allow the large wheel 
to take care of itself. 

Without aeitating the question of the theoretical utility of the 
thing upon a level road, let us suppose the large wheel to encoun- 
ter an obstacle six inches in height; in this case the play upon the 
axis of the large wheel would be of but little avail, and if there would 
be no interlocking and interfering of the little and the big wheels, as 
they are compelled to dmd> the hill together, why then we are out in 
our judgment, which, like the invention itself, would be nothing new, 
as the one has frequently happened here, and the other has been pro- 
posed, and perhaps even triea, in England. To any one who is par- 
ticularly desirous of < making a noise in the world,' we apprehend 
that the patent double wheels, with plenty of play, would be very 
agreeable. 



21. For the application of Steam to produce a Rotary Mo- 
tion; Joseph Mount, Nashville, Tennessee, July Id. 

It would be in vain to attempt an explanation of the very complex 
machine above named. The arrangement of tiie parts has been a 
business of mjich thought, and ibe constructing of the machine would 
be one of muck expense^ The patentee claims ^ The whole arrange- 
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ment of the Tarious parts, and bringiiig all the parts whioh require 
to be packed, into convenient situations to bo packed, or tightened, 
without removing any parts of the engine, thereby removing the 
greatest difiicuitj which has attended the working of all former ro- 
tary engines." 

We have repeatedly noticed the objections to rotary engines, and 
certainl;^ one of them is the difficulty of packing, but still we do not 
think this the greatest difficulty. In most of the plans which have 
been proposed, a greater difficulty than packing, is, the obtaining in 
large machines the accuracy in form which they require, and the 
impossibility, in many parts, of making the packing a remedy for 
this defect, without producing an enormous portion of friction; these 
difficulties, we apprehend, are not removed. The greatest^ however, 
has been, that, hitherto, with the same quantity of fuel, less power 
has been obtained from the rotary, than from the reciprocating engine^ 
whilst, at the same time, it is more expensive. 



22. For a Cooking Stove, in which mineral coal, charcoal, or 
wood, may be employed; Ezekiel E. Bennet, Sandy Hill, Wash- 
ington County, New York, July 17. 

We are unable to tell in what particulars this stove differs firom 
many others, excepting in its shape, and in some unimportant varia- 
tions in the arrangement of its parts; the principal of these variations 
appear to be, the using of two grates, and the making the side and back 
plates to flare out, which increases the dimension of the upper parts 
of the stove. These are both claimed, together with various other 
particulars, as follows: ^^ Having the insides and ends of the stoves 
in a position diverging from each other, from the bottom, upwards. 
In having narrow plates round the inside, on which the lower grate 
}s to rest. In the use and location of the two grates. In having the 
front plate moveable. In having the upper plate moveable on hinges, 
so as to open or close that apartment of the stove. In the use and 
application of the tin oven. And in whatever else, either in form or 
principle of thegthing itself, or of its application, use, or combination, 
the improvements described may be considered original." 

The kind of sweeping claim with which the above concludes, is 
common in patents for those improvements which are scarcely visi- 
ble or tangible; such claims, however, must be considered as useless, 
if not injurious : if they are mere surplusage, it would be better to leave 
them out; if ihe^ indicate anj thing, it is that there is something in- 
tended to be claimed which is not set forth in the way that the law 
requires. 



23. For an improvement in the Spring Seats for TVagonsor 
Carriages; Schuyler Reynolds, Northumberland, Saratoga Coun- 
ty, New York, July 17. 

The spring seat, which is the subject of this patent, is composed 
of slats of elastic wood, placed above each other in the following 
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manner. A quadrangular frame is made by taking two strips^ saj 
of two feet in length, to form the ends of the first frame, and two 
others oif tfie length of the intended seat, which will be governed by 
the width of the wagon, or ot^er vehicle. These are joined together 
at, or near, their corners, by placing the long above the short strips, 
and securing them by screws or rivets. A second similar frame is 
then made, but so much smaller than the former as to pass within it. 
Two strips, similar to the end pieces of the first fram^, are to be 
placed parallel to them, and to each other, on the upper side of the 
front and back strips, but so near ithe middle of the frame as to be 
only four or five inches apart^ these serve for the supports of the se-: 
cond frame. A third, fourth, or any other number of frames similarly 
formed and supported, constitute the sprins part, upon which the 
ordinary seat is to be placed ; the elastic frames being varied in 
length and width, so that they may pass within each other, without 
touching, in springing down. The frames and cross strips must be 
properly sepured together, by any suitable means, such as rivets and 
burs, or screws and nuts. The claim is to the manner of arranging 
the strips. 



24. For a mode of 'Refining alt kinds of Oilf and animal fat; 
Charles E. Rdggles, New York, July 20. 

This being a process which may be performed in secret, and the 
right of the patentee thereby evaded, we do not publish it. 



25. For a mode of Affixing and Applying Glass Chimneys j 
similar to those used v^rith the various kinds of Argand Lamps, 
to the cork tops used with glass lamps; Deming Jarves, Boston, 
Massachusetts, July 20. 

The tops of the glass lamps in ordinary domestic use, consist of 
cork enclosed between two pieces of metal. To affix glass chimneys 
to these, three narrow strips of metal are to be soldered at equal 
distances apart, and radiating out from the upper plate; the ends of 
these pieces are to be bent up, and made to hook inwards, to receive 
and support the glass chimney. The lower edge of the glass has a 
rim, projecting outwards, by which it is to be held by the metallic 
hooks. In order to admit of fixing it in its place, a notch is left in 
the glass rim, which may then be placed under two of the hooks, with 
its notch over the third, when it is pressed down, and a small turn 
secures it. 

This simple contrivance is certainly superior to the screw which 
is now frequently used to fasten the burners in their places,'and which 
requiring to be screwed and unscrewed, is very liable to be out of or- 
der, ana not unfrequently occasions the breaking of the glass. 



26. For a machine called the * Power Pressy for Punching 
Capper^ or other Metallic PlateSy for ships' use ; George Darra- 
eotty Boston^ Massachusetts, July 21. 
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This press is intended to punch, at once, all the holes reqnired in 
' a sheet of copper, or other metal. A strong frame of wood is secur- 
ed together by bolts and screws; the upper timber of this frame, is 
about five feet long, fourteen inches wiae, and six inches thick, the 
ends and bottom being of corresponding strength. Under this is a 
moveable piece, or follower, which is capable of being raised, *bj 
' means of the progressive levers, or toggle joints, which are placed 
below it. This follower is, in the specification, denominated the 
plattin; it is about four feet seven inches long, thirteen inches wide, 
and six inches thick. These two timbers stand at about four inches 
apart. This space is occupied bj^two pieces of plank, each about two 
inches thick, and of the same length and width with the plattin; ia 
, the upper one are fixed as manj punches as there are to be holes [in 
the sheet, and in the lower one corresponding dies; a sheet of iron 
being placed between each plank, and^^^ 
its corresponding timber, to support thc^ 
punches and dies. 

The power is obtained by an arrange- 
ment of progressive levers similar to 
that shown in the margin; the middle 
joint being forced down by a lever, p 
causes the plattin to rise, and the plated 
upon it to be perforated. 




27. For an improvement in the Manufacturing of Wool; 
John Goulding, Dedham, Massachusetts, July 21. 

Mr. Goulding has obtained some eight or ten patents for improve- 
ments in carding and spinning, most, if not the whole of which are 
so intimately connected together, that a view of the entire system 
would be necessary to the understanding of the separate parts. The 
present patent is for the manner in which he crosses the wool while 
delivering from the card, before it passes into the tubes described in 
some of his former patents. 



28. For a Machine for Printings styled the * Typographer;' 
Wm, A. Burt, Washington, Maoomb County, Michigan Ter- 
ritory, July 23. 

We intend, hereafter, to publish either the specification, or a de- 
scription of this invention, with engravings. 



29. For a machine for Manufacturing fVrought Nails and 
Screws; Stephen I. Gold, Cornwall, Litchfield County, Connec- 
ticut, July 25. 

The description of this machine is of considerable length, and not 
easily abridged, as it attempts to describe a machine consisting of 
many parts, m words alone, without reference to the drawing; nor is the 
latter sufficiently well executed to give a distinct view of the machine. 
Much pains has evidently been taken with the specification, the ra* 
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Btilt of which evinces the necessity of referring, throu^out, to de^ 
scriptive drawings^ for the purpose of clearly explaining complex 
machines. 

There is no particular part of this machine claimed, the general 
arrangement being considered as new. 

To a strong frame, is fixed an anvil, with its face downwards^ in 
this face, grooves, or cavities, are formed, which are the counter 
parts of one*half of the nail, or screw, to be made^ Under this a 
roller is made to pass, which has grooves to correspond with those on 
the &ce of the anvil. The thread of the screw is to be formed by 
this kiml of operation, but, as the juncture of the moulds, or dies, 
would leave a ndge, the roller passes twice over it, the wire being 
turned one-quarter round between the two motions. The screws 
may be headed by methods heretofore used. The chisels which are 
to cut off the wires, or nail rods, are acted upon by levers, cranks, 
and hammers; the rods are kept in a fire, in numbers, without a blasts 
and two are to be passed in at one time. 

When a model is received, we may be able to form a better judg- 
ment of the whole, than can be done from the materials now before 
us; should it appear to merit a particular description with drawings,. 
Ihey shall be furnished. 

80. For a compound for cleaning, biting, Sharpening^ anS 
Polishing^ old and worn out Files; A.P. SlU. Brittingham^ 
New York, July 27. 

The operation of sharpening old files, as the title indicates, is to* 
be performed by biting, or acting on their surfaces, by acids. The 
specimens shown at the patent office, speak well for the process, a& 
some files were exhibited, the teeth of which were sharp, althou^ it 
was declared they had, previously to the operation, been completely 
dull. The patent is taken for the kinds, mixture, and proportion^ 
of the acids employed. 

31. For a Thrashing Machine; Calvin Emmons, New Yoirk^ 
July 27. 

Between this thrashing machine and many others which have been 
made, there is a perfect resemblance, with the exception of the 
manner of fixing the beaters by hinging, which we believe to be n^wf 
and this is the only part claimed by the patentee. The grain is to 
be laid upon a feeding apron, in the ordinary mode, and is ca rried 
forward to the beaters; of these there are to be from four to c nght, 
furnished with rows of teeth; their length is governed by the width 
of the frame of the machine; their outer, or thicker edges, measure 
from IJ to 2 inches, their inner edges, by which they are hin^jed to 
circular heads on the ends of the shaft, may be about half an ii sch in 
thickness; they may be hinged either with metal, or leathor, the 
teeth from half an inch to an inch and a half in length. The circu- 
lar box in which the beaters revolve, may have short teeth, or other- 
wise, as may be preferred. 
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The cut in the margin represents a 
section of the beater cylinder, with one 
of the beaters. The upper part, repre- 
sented by a dotted line, is a circular case, 
or cover; the lower part, where the 
^rain and straw pass, after being beaten, 
is formed of slats. The claim is to 
'^the construction and application of 
the revolving toothed beaters, attached 
to the circular heads, of wood, or iron, 
by means of joints, or hinges, which pre- 
vent the machine from clogging, acting, 
or revolving, within the concave frame, and applied to thrashing all 
kinds of small grain." 




32. For an improved Atmospheric Steam Engine; James 
Mead and Milden Eitchell, Lebanon, Warren county, Ohio, 
July 27. 

This steam engine, although denominated Mmospheric by the in- 
Tentors, has but Tittle title to the name, as it is proposed to work a 
double lifting, or forcing pump, by means of a double stroke steam 
cylinder. The whole contrivance is one of those frequent, but un- 
fortunate, efforts madel)Y persons of more ingenuity than skill or in- 
formation. Instead of the condenser used in the Boultou and Watt 
engine, the pumps by which the water is to be raised, are to perform 
that office; for tnis purpose one eduction pipe leads from the upper 
escape valve into the body of one punip, and another from the lower 
vahe into a second pump. It is calculated that the steam will be 
condensed, and a vacuum left, which will cause the atmosphere to 
keep it full of water to the height of thirty-three feet, when two pis- 
tons, worked by the beam of the steam engine, are to raise it higher. 

The water, after being pumped up, is to fall upon a wheel, to 
drive machinery; after which, it returns to its original reservoir, to 
be again raised and to resume its labour. The mere fact of the pur- 
pose in view being to raise water by steam, to turn a wheel, renders 
comment unnecessary to those who have any claims to practical 
science, and we cannot spare time and room, at present, to write a 
homboak for others. 



35. For an improvement in the construction of the Ever 
Pointed Pencil Case; William Johnson, Philadelphia, Pennsyl- 
vania, July 27. 

The whole specification is as follows: — 

** Specification of the slide for which the patent is craved. 

'^The slide is inserted in the pencil case; it is a circular wire, 
which, pressing against the sides of the case, acts as a spring to keep 
it in its proper place; this slide is pushed forward by a small pin 
connected with it, and projecting through the side of the case; the 
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wire entering the point of the pencil casey when pushed forward, 
propels the lead, and operates with the same effect as the screw now 
in use.'' William Jaoksok. 

We have here jast the old fashioned pencil case, the slide being used 
to push forward the lead alone, instead of the lead enclosed in wood. 
For ourselves, we so well like the gentle and regulated manner in 
which the screw causes the point to advance, as to be of opinion that 
it would be no improvement upon the beautiful case presented to us 
by Messrs. Woodward & Co. of New York, to substitute for it the 
eld method of a slide, pushed forward by the hand. 



34. For a Toothed Cylinder Pump; E. Lazelle and D. Blood- 
good, Poughkeepsie, Dutchess county, New York, July 27. 

This pump consists of two metallic cylinders working within a 
metal box. The cylinders are to be toothed along their whole sur- 
face, are to match into, and turn, each other, like toothed wheels. 
They must fit exactly into the box in which they are contained, as 
the teeth must work water-tight, against its semicircular ends, 'fhe 
box is to be closed hj two heads which fit exactly on the ends of 
the cylinders, and receive their gudgeons; one of which passes through 
the head for the purpose of having the crank attached to it, to work 
the pump. A pipe descends into the well, or reservoir, from the 
lower part of the box; and another pipe ascends from its upper ude, 
through which the water is to be forced. 

A pump very similar to this was patented in England, about three 
years since, by a Mr. Joseph Eve. The cylinders were worked by 
cog wheels upon their gudgeons, outside of the box; each of these 
cylinders had but two teeth, or wings, which were, consequently, 
more easily made to fit the box, and left a laiger water way; that of 
the present patentee being onl y the space between the teeth of the 
cylinders. We should be slad to be able to give the preference to 
the pump of Messrs. Lazelle and Bloodgood, but, whilst the princi- 
ple is evidently the same, the difficulty of making the latter, the 
difference of the water way, and the amount of friction, are all 
against it. We have not seen either at work, but the account given 
of Eve^s pump was a very favourable one; it is stated that with 
<< Cylinders 3i inches diameter, by 6 inches long, and the wings 
only j of an inch wide, two men turning the winches, raised 1100 
lbs. of water to the height of 21 feet, in mree minutes;" which con- 
aiderably exceeds the power of the ordinary pump. 

If a pump can be so constructed that a continued stream shall be 
made to flow up the shaft, instead of allowing the water to lose its 
momentum at every stroke, the advantage resulting will be very 
great The accomplishment of this object has been frequently at- 
tempted, but the machines have eithef had too much friction, or 
were liable to get out of order, and have, consequently, been aban- 
doned; we have not learned the final fate of Mr. Eve'ii invention. 



35^ For a composition for Curing the Tooth-ache^ preventing 
Vol. IV.— No. 4.— October, 1829. 34 
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the teeth from decay, removing the tartar, and curing rheumatie 
pains; Thomas White, Pees Township, Belmont county, Ohio^ 
July 29. 

When we encounter quack medicines, we almost regret the rule 
which we have adopted, not to publish processes, or recipes, without 
the consent of the patentee^ but still, as we think the rule a good 
one, it must not be yiolated. The composition above referred to, 
consists of a number of stimulating articles, several of which, either 
alone, or in combination, have been frequently used to give tempo- 
rary relief <Mi cases of tooth-ache; such articles, for example, as cam- 
phorated brandy, laudanum, oil of peppermint, camphor, nitric acid, 
opodeldoc, Venice turpentine, and tar; all of which are to aid in 
curing those afflicted with tooth-ache, tartar, and rheumatism. 



36. For an improved method of Breaking and Dressing 
Hemp and Flax; Amos Salisbury and John C. Langdon, Troy, 
New York, July 29. - 

At page 129, we have published a specification of a patent obtained 
by the same gentlemen, for a similar purpose, in which the flutes of 
the rollers used for breaking were formed of slats secured at their 
ends into round pieces, or heads, fixed at each end of the rollers. 
In the machine now patented, the general arrangement bears some 
resemblance to the former, whilst in several particulars it is essen- 
tially different. The breakers consist of fluted rollers, of which 
there may be five pairs, which it is proposed to make of cast-iron; 
they may be about two feet in length, and about six inches in diame- 
ter; they are, however, to diminish in size, gradually, from the first 
to the last pair; thus the first pair may be 65 inches m diameter, the 
second 6f , and so on to the fifth pair, which, on this scale, would be 
6 inches. The upper part of the frame in which the rollers are sus- 
tained, is an inclined plane, so that each successive pair of rollers 
stand a little below the preceding pair. The first pair may have 
five flutes, leaving five ridges, or leaves, from end to end; each suc- 
cessive pair to be finer than the last, the fifth pair having fourteen 
flutes. The rollers are placed in pairs over each other; the flutes, 
or spaces, between the ridges, or leaves, are two or three times the 
width of the leaves, in order that there may be sufficient space for 
the hemp, or flax, which is to be broken, to pass between them, as 
they mash into each other. Each of the rollers is turned by a cog 
wheel upon its axis, which causes each leaf to stand in the centre of 
its corresponding flute. The material to be broken is delivered by 
a feeding apron to the first pair of rollers, and is at length received 
on another apron from the last pair. In addition to the breaking 
rollers, there is a pair, denominated flyers, which follow the last pair 
of breakers; these are wo6den cylinders, each furnished with six 
strips of iron about I inch wide, and j- inch thick, placed at equal 
distances apart, and extending from end to end; the strips mash be- 
tween each other like the leaves of the breakers, the cylinders are 
moved with considerable velocity, which causes the strips to operate 
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so as partially to dreds the hemp, or flax, before its delivery upon the 
receiving apron. To complete the dressing, two other pairs of rollers 
are to be used. The first pair may be cylinders of wood, of ten or 
twelve inches in diameter, and of any desired length; along these, 
straight strips of metal are to be placed, like these on the last de- 
scribed rollers, and between each of these, other strips which are to 
be indented, or toothed. These cylinders run horizontally together, 
the strips of one mashing between those of the other; and the broken 
hemp, or flax, held in, and managed by, the hand, is to be allowed 
to hang down between them, it bein^ moved up and down as required. 
Two other cylinders, called adjusting cylinders, are placed beneath 
these; they are smaller in diameter than the former, stand imme- 
diately under them, and are intended to prevent the fibres from be- 
coming tangled, adhering to, and passing round, the dressing rollers. 
The claims are to the gearing of the rollers at each end, so as to 
give firmness and strength to their mo^rement; to the arrangement 
by which the ridges are kept in the centres of the flutes on the cor- 
responding rollers; to the successive diminution of the rollers, and 
the corresponding diminution in the size and depth of the flutes; to 
the dressing cylinders with straight and indented plates; to the ad- 
justing cylinders, and to the manner and principle in which the 
whole are regulated and made to operate. 



37. For a mode of Making Roofs for Buildings in Brick 
Yards^ Tan Yardsy Salt YardSy Sugar Mant{factorieSy and 
for all purposes requiring the sua and air, occasionally) and the 
ability to exclude rain^, snow, &c. ; Nathaniel Adams, Marlboro,' 
Ulstei* county, New York, July 29. 

The roof is to consist of leaves, or shutters, about four feet in 
wid(}), which are to be hung to the piate, and rid^ pole, upon pivots. 
When turned edgewise, they admit the sun and air, freely, and when 
flatwise, form a continued roof. Battens run down one edge, to close 
the joints when shut, and a strip is attached to each leaf, to hold it 
open, more or less, as may be required. 



3S. For manufacturing the Rims or Felloes of all kinds of 
Wheels for wheel carriages, by steaming and bending the same; 
Merrit Blakcslee, Canaan, Litchfield county, Connecticut, July 
29. 

- There Is no formal claim in the specification of this patent, but 
the tenor of it renders it manifest that the intention of the patentee 
is to claim as his invention, the forming of the rims of wheels from 
a single piece, by bending; as, after describing a plan for bending on 
the outside of a circular mould, he observes that " it may be bent 
to the required form in various methods, and on, or within moulds.'* 

Were fortune and the fates disposed to make bargains with us 
mortals, we would agree with the K)rmer to be able to keep our car- 
riage for a term equal to that which has elapsed since we first saw 
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rims of this descriptioD, and willin^Ij allow Atropoa to cut the 
thread, when fortune claimed the vehicle. 

A Mr. Yiney obtained a patent in England for such wheels, more 
than forty years ago. They are mentioned under the article whbki^ 
in Rees's CyclopsBdia, and in many other worjLS. Rees says, ^ Mr. 
Yiny invented tne process for bending timber into a circular form, 

Practised for some time by Messrs. Jacob and Yiny, and now con- 
nued by others.'' ^ By this mode of construction, the srain of ti» 
wood is kept parallel throughout, so that the periphery of the wheel 
is equally strong," &c. &c. 

Some persons appear to think that the obtaining of a patent for an 
old affair, will have the effect of making it young again, but we ap- 
prehend it will be found that our courts and jurors are of a differ* 
ent opinion: were such indeed the fact, all our old men and women 
would apply to be patented, and the business of the patent office 
would soon become overwhelming. 



39. For a " General Specific for the Cure cf the Tooth-ache f 
Samuel Pennington, Mount Pleasant, Jefferson county^ Ohio, 
July 30. 

Our fellow citizens of Ohio, have now a double chance of having 
the tooth-ache cured, or rather suspended, without the application of 
cold steel. Tar, whiskey, French brandy, spirits of turpentine, and 
Indian turnip^ will effect it in the hands of Mr. Pennington, and if 
not, thejr may try Mr. White, (No. 35,] and after all, may resort to 
the dentist and the Dutch claw, which is the true specific* 



40. For an improvement in the Dry Z>oeAr, being a new me- 
thod of taking ships,, and other vessels, out of the water; Eliu 
Selden, Haddam, Middlesex county, Connecticut, July 30. 

This new dry dock is constructed exactly like a common lock 
upon a canal, for raising boats from one level to another, and ex- 
actly as it has been repeatedly proposed to construct dry docks. 

A dock is to be prepared, into which the vessel can be floated; it 
is then to be enclosed by gates; water is then to be pumped in, or 
to be supplied, from any convenient source, to float tne vessel into 
a second dock, which must be sufficiently elevated to allow the water 
to run off, and leave it dry. 

There is, in the specincation, a particular account of leng^s, 
widths, mortises, tenons, number of pieces, and various other things 
respecting the timber to be used; and according to the description, 
and the mere scratch which accompanies it as a drawing, it appears 
tp be the design of the patentee to form his dry dock aU>ve ground, 
by framing timbers together, and planking them. It is much to be 
apprehended that his scheme, his dock we mean, would not <' hoM 
water," in which case a vessel would be in no danger of finding 
its way into this aerial establishment. 
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41. For a Mode of Drawing Lotteries; D. Malcolm, New 
Orleans, July 30. 

Patents have been obtained by Messrs. Yates and M^Intj|^re, Mr. 
Cohen, and others, for modes ii drawing lotteries bj combinations 
of different kinds. Mr. Malcolm's plan differs from these in its 
enabling him to draw any number in the entire series, of which the 
blanks and prizes may consist, by putting a comparatively small 
number of tickets into his wheels. It is not thought necessary here 
to detail the particulars of the plan, but merely to give a general 
idea of it. There are to be three wheels; into two of them, numbers 
are put; into the third, the prizes, and from each of these wheels 
tickets are to be drawn simultaneously. Suppose the number 120 
to be drawn from the first wheel, and the number 99, to be drawn 
from the second; these placied together, give the number 12,099, to 
which appertains the prize which was drawn at the same time with 
the numbers. 

The claim is to << the combining of numbers drawn from two, or 
more, wheels, in such a way, that by putting a comparatively small 
number of billets into the wheels, any one number upon the whole 
series of tickets of which the class consists, may actually be drawn 
against either of the prizes in the prize wheel." 



42. For an improvementin the machinery for the Manvfac" 
iure of Chain into Flour ^ or meal; William Parkinson, Ohio 
county, Virginia, July 31. 

A number of patents have been obtained for grist mHls with small 
stones; the mill above mentioned is of this kind, the stones being 
from eighteen to twenty-two inches in diameter,^and the upper one 
is to be the runner. The manner of fixing the spindle, the Emlance 
rine, and several other parts, together with the form given to tiiem, 
are particularlv described, but me section given in the drawing Is 
too small to admit of their representation, and it is entirely without 
written references. The upper stone is to be forced down by a 
screw passing through a crosstree above its centre; the point of this 
screw IS steeled, and enters into a socket which is also steeled, and 
which contains oil. A spring of sufficient strength is so placed as 
to support the runner, and prevent its grinding against the bed stone 
when the mill is empty; the screw is used to force it down, and 
regulate its feed. The grain is to be carried low down into the eye 
of the runner, by means of a tube, that it may not be thrown out by 
the velocity of its motion, which is to be equal to about 360 revolu- 
tions in a minute. 

The claims are to the formation of the husk which supports the 
stones; the running of the upper stone when confined by pressure; 
the figure of the balance rine, and its connexion with the spindle 
and driver; the pressure rod and screw, for forcing the upper stone 
down; the spring under the bridge-tree for sustaining it, and the 
tube for conaucting the grain to the lower part of the eye. 
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Specifieaium of a patent for an Improvement in the RmURoadj and a 
Car adapted to run thereon^ by means ofwhichj roads j either curved 
or straight J are passed with equal facility. Granted to James 
Wright, Columbia^ Lancaster (Jounty^ Pennsylvania^ April 17, 
18£9. 

The improyement in the car consists in the construction of the 
wheels, which are so formed, that each wheel has two, three, or more 
rims of different diameters, with shoulders which serve as flanches, 
to keep the wheel upon the rail. The number of rims will depend 
upon the number of different curves in the different parts of the road. 
Where the curves are all of the same radius, two rims only wilLbe 
required to each wheel. When the car, or carriage, runs upon a 
straight road, rims of equal diameters run upon the rails^ when upon 
a curved road, the diameters of the rims employed, are, to each other, 
as the radii of the inner and the outer rails. 

When the carriage leaves a curved for a straight road, a straight 
for a curved road, or one curve for another, the rails, at their places 
of meeting, do not form a continued line, nor are they on the same 
plane, a lateral offset being made, so that the rims of the proper dia- 
meters may take upon the new section^ either straight or curved, 
upon which they are to pass. The difference in the elevation of the 
rails, is aUo made to correspond with the difference in the diameters 
of the rims, so that the wheels pass from one rail to another, without 
any jolt, or variation in the horizontal position of their axes. 

What I claim as new is the whole of the arrangement herein de- 
scribed, by which the rims of different diameters upon the same 
wheel are adapted to pass upon rails, either straightor of different cur- 
vatures, and the laying of the rails in the manner described, so as to 
correspond with the structure of the wheels, without regard to the 
manner in which the carriage, or the road, is formed in other re- 
spects. James Wright. 



References to the draudng^ Plate 3. Fig. 1. 

A, the car, each wheel of which has flanches, and rims which are 
of different diameters. 

B, B, the higher rails, which receive the rims of the smaller dia- 
meter; these rails are always on the inner line of the circle to be 
traversed. 

C, C, the lower rails, which always bear the wheels in their full 
size. 
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Specification of a patent for an improvement on the Rail^Boad^ by 
which a Rail-way Carriage may be made to turn out and in at the 
places intended for that purpose^ on a single rail-way ; or to pass 
from one track to the other where the road is double; which mode 
obviates the difficulties heretofore experienced in effecting this object, 
\ffranted to James Wright^ Columbia, Lancaster County, Pemn- 
sylvania, June llth, 1829. 

The rail-road carriage which I use, and the kind af rail upon which 
it runs, are fully described in the specification which I deposited in 
the patent ofiice of the United States, and for which letters patent 
were granted unto me, bearing date the seventeenth day of April, 
one thousand eight hundred and twentj-nine, to which instrument, 
with the drawings which accompany the same, reference may be had, 
for the purpose of more clearly understanding the addition to, or 
improvement upon, the same, which I am now about to describe. 

For the purpose of rendering this description clear, I deem it best 
to refer throughout to the accompanying drawings^ that marked Fig. 
£, Plate 3, representing a single track, with its turning-out place, 
and that marked Fig. 3, a double track, with the rails for passing 
from one to the other. In each of these drawings the same letters 
refer to corresponding parts. The rails marked A, A, are those 
upon which the rims of the wheels run which are of the lai^r diame* 
ter, and are, therefore, those which have the lesser elevation^ those 
marked B, B, and which are shaded, are the more elevated rails, 
upon which the rims run that are of the smaller diameter. Those 
parts, C, C, that are left blank at the junction of the rails, are open- 
ings for the passage of the flanches of the wheels; these openings will 
not be of such a width as to present ^any sepsible obstruction in the 
passage of the wheels over them. 

It may sometimes be found useful, and I intend,. occasionaUy, to 
apply a small thin piece of curved rail, of wrought iron or other ma- 
terial, at the commencement of the turn-out, which, when in its place, 
shall raise the higher rail sufficiently to prevent the larger rim from 
touching the lower rail, and which will necessarily have the effect of 
compelling the car to follow the curve; when this is out of its place, the 
rim of the smaller diameter will not touch the higher rail, and the car 
will consequently proceed straight forward. Pieces so used may be 
fixed upon a pivot, or hinge, in a way so simple that it is unnecessary 
further to describe it. 

It will be seen by inspection that the higher rail does not, in any 
instance, cross the main road, but only occupies the space betweea 
the two roads, or tracks, or form one of the rails of the turn-oi^t on 
the single track, and that the space left for the flanch to pass is al- 
ways in the lower rail. 

By the adoption of the foregoing plan, much of the expense here- 
tofore encountered in constructing turn-out places, will be avoided, 
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as the distance to which -they must extend will be verj considerably 
decreased. 

Any friction wheel, applicable to raiUway carriages of any other 
construction, may be applied to my carriage, constructed to operate 
on a straight or curved road. 

What I claim as my own invention in the above described plan, is 
the whole arrangement of the rails of greater or lesser elevation, to 
my rail-road carriage, each wheel of wnich has rims of different dia^ 
meters, so as to effect the purpose of turning out, and in, upon a rail* 
road. James Wrioht. 



Specification' of a patent for a new and improved mode of causing 
RaU-way Carriages to run with equal facility on straight or curved 
roads $ denominated the Selfadaptirig RaH-way Carriage^ or Cktr. 
Chanted to James Wrioht, Columbia^ Lancaster County^ Penn' 
sylvania, September 10. 

Be it known, that I, James Wright, of Columbia, in the Count jr of 
liancaster, and State of Pennsylvania, have invented a new and im* 
proved mode of causins railway carriages to run with equal facilitr 
upon straight or curved roads; which carriage, or car, so constructed 
I denominate the Self-adapting Rail-way Carriage, or Car| 
and that the following is a full and exact description of my said im- 
provement 

The wheels are firmly fixed upon the axles of the carriage; iiie 
axles turning in suitable boxes, or against friction wheels, constructed 
in any of the modes already known. The bearings in which the axles 
run, are attached to the frame work of the carriage, by a bolt, or pin, 
in their centres, in order to admit of such a degree of motion, or vi- 
bration, on these centres, as shall allow of the fore and hind wheels 
adapting themselves to the curvature of a road, by their planes form- 
insa tangent to the curve of the rail upon which they are to run. 

The wheels have each one flanch, and their edges, which run upon 
the rail, are in the form of the frustum of a cone, the flanch being 
U{)on the side of largest diameter, which usually stands within the 
rail, but it may be placed on the outside, without, in any way, vary- 
ing the principle upon which it is to operate. 

The angle which the edge of the wheel forms with its plane, may 
admit of considerable variation, and may be governed by the radius 
of the smallest curvature over which the carriage is to pass; as for 
example, should the curvature be upon a radius of three hundred 
feet, the angle will vary more from ninety degrees, than would be 
necessary for a curvatare of six hundred feet. In every case the 
obliquity must be such, that in running upon the rails, a circum- 
ference shall be found upon the conical surfaces of the wheels, which 
shall adapt them to the running, without friction, upon each of the 
curved rials. 

The kind of rail which I would prefer as best adapted to my im- 
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prdvl^ carriage, is the round topped rail; but any of the rails ia 
ordinary use may b^ emplbyed. 

When a carriage, constructed in the liianner above described, is 
placed upon a rail-road^ it wilL be found that it has a tendency to 
adjust itself^ and actually will adjust itself, so as to give to the wheels 
the positions necessary tor running upon a road, either straight or 
<(urved, with no other than the ordinary rolling friction. 
- What I claim as new, and for which I ask an eixclusive privil^gCf^ 
is the conical form of the edges of the wheels, and the vibratory mo- 
tion of th^ axle^ to allow of the wheals adapting themselves to the 
Curvature of the rails. 

Where^ in any particular part of a road,^it is desired to turn upon 
a smaller ctirve, than might be thought cbtiveiiient by the foregoing 
plan, the addition of a rim may be made to the wheels, to operate 
Upon an elevated rail^ upon the principle described by me in th^ 
specification of a rail-way, and cars to run thereon, for which a pa- 
tent was granted to me on the 17th day of Aprils 18£9. 

JaMes Wright* 

In th^ afineted drawing, Fig. 1 represents the plan of the carriage; 
Md Fig. d, the connexion of the axle \frith the carriage by means of a 
pin throu^ its frame, and the frame in which the axle turtis. Be- 
tween the two frames friction wheels, or rollers, may be pkced td 
sustain the load, and allo^ the axle to vibrate freely. 




/S^ecificatiari of a patent for an improvement in the application of the 
Scape-Jieat from the high pressure Steam Engine, for which a pa- 
tent was obtained October SOth, 1S27; Alexander Brown, Sdlind^ 
Onondaga County, New York, June llth, 1829. 

Whereas, Alexander Brown did, oft the thirtieth day of Octo- 
ber, one thousand eight hundred and twenty-seven, procure letters 
^iatentfor a new and useful improvement in the application of the 

Vol. TV.— No. 4.— October, 1829. 35 
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' scape^heat from the fumace, and the discharged steam from the e»i 
gine of the ordinary high pressure steam engine, to the manafaGtoring 
of coarse salt from salt watery and which letters patent contain a de- 
scription, or specification, of said improvement as follows; that is to 
say: — ^(^When the ordinary high pressure steam engine is in operation^ 
much of the heat from the fire in the furnace necessarily escaped 
through the furnace chimney, and most of the steam generated 
in the boiler^ after performing its operation in the en^ne^ is dis- 
charged from the engine. For the purpose of applying that scape^ 
heat and discharged steam to the manufacturing of coarse salt from 
salt water, the ordinary high pressure steam engine is located In some 
convenient place. An ordinary salt water vat is erected, from pitnk 
or other material, of any given] dimensions^ say fifty feet by fifteen 
feet, and two feet deep, and placed on a level, as near as may be, 
with die bottom of the furnace of the steam engine, and at a short 
and suitable distance therefrom. The scape-heat and smoke, instead 

^ of being permitted to pass through and out of the chimney imme^ 
diately connected with the furnace, are conducted by means of a me- 
tallic cylinder attached, one end thereof, to the furnace, and placed 
horizontally through the vat, and the other end thereof in a chimn^ 
erected on the outer, and the opposite side of the vat, from the fur^ 
nace; which vat being filled with salt water, sufficient, at leaai^ 
to cover the cylinder, receives the heat from the cylinder. A second 
cylinder, for distinction termed the steam cylinder, is also placed 
horizontally through the aforesaid vat, and one end thereof united 
to that part of the steam engine which discharges the steam from the 
engine, and of sufficient dimensions to convey the steam freely, aad 
the other end on the outer and opposite side of the vat. Thit 
steam cylinder conveys the heat from the discharged steam, to the 
water in the vat, and conducts the discharged steam,, or the water, 
should the steam in the cylinder be condensed, and discharges the 
same on the outside of the vat. The iieat imparted from the cylin- 
ders to the salt water in the vat will cause an evaporation, and as 
the salt water contains in solution, besides the salt, some impurities 
having less affinity for the water than tlie salt, these settle after the 
salt water is evaporated to saturation. For the purpose of free- 
ing the salt from those impurities, a second vat, of similar material 
and equal dimensions with the first, called the crystallizing vat, 
is erected and placed near the first vat, and sufficiently low to per- 
mit the water from the first vat to run into the second. The water 
in the first vat, after it is saturated, and all the impurities have set- 
tled, is drawnoff into the second vat, and the steam cylinder is con- 
tinued through the second vat, and which will impart to the saturated 
water in that vat, heat sufficient to keep up an evaporation for crys- 
tallization, and produce the finest and purest of coarse salt. 

" This improvement does not consist in any of the machinery of thef 
high pressure steam engine, nor in the conducting heat or steanv 
through salt water by means of metallic cylinders, nor in any parti- 
cular formation, or location of the vats, but only in the application 
of the scape-heat and discharged steam, by means of the aforesaid 
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iipparatas to tiie mannfitctqring of eoarse salt from salt water, there- 
hy saving tb^t heat which is usually lost, and applying that steam 
.which is, ordinarily, used only to heat the water in the feeder 
lor the boiler^ and as a very small proportion b adequate for that 
Ipurpose, ao much may^till foe used by permitting the steam cylinder 
t» pass through the feeder. Thus the scape^^neat and discharg&d 
fiteam are applied to a useful and profitable purpose, without impair- 
ing the power of the steam engine, or diverting it from its destiaed 
operation* 

And whereas, also, the said Alexander Brown hath, by expert* 
.aient, discovered and established some material improvements on said 
pat^it: now therefore the said Alexander Brown is desirous that the 
jMid improvements may be patented to him, of which improvements 
ihe folbwing is the specification. 

The aicape^heat from the furnace, instead of bein^ conducted 
through a metallic cylinder, as in the aforesaid specification menticm- 
ed, is applied to a common sheet iron pan of any given dimensions, 
say twelve feet square and two feet deep, and which pan is placed 
between the furnace and the chimney, and with sufficient elevation 
to permit the heat and smoke from the furnace to pass freely, and 
not obstruct 'the draught of the furnace. This pan is used for 
beaming the water which feeds the boiler of the steam engine, and is, 
for distinction, called the feeder. Salt water from the fountain may 
lie put into the feeder, so that the boiler will be supplied with salt 
wi^rinstead of fresh water, and thereby the salt water in the boil- 
er will be reduced to a state of^aturation, or very nearly so. And 
in case the boiler is supplied with, salt water, a discharging valve is 
placed in the boiler at some convenient place, and as near the bottom 
thereof aa may be; and by whkh valve the water in the boiler, when 
•aturated, is discharged, to prevent the forming of salt or the settling 
irf* the impurities in the boiler. The discharged saturated water is 
eonducted from the dischai^ing valve by a suitable conductor of 
wood or other material to the settling vat, in the aforesaid specifica* 
tioo mentioned; and which settling vat, instead of being placed be- 
tween the fumaoe and the chimney, as in the aforesaid specification 
mentioned, is placed in some other and convenient place, and 
as near the boiler and crystallizing vat, in the aforesaid, specification 
mentioned, as may be, and of a proper elevation to receive the satu- 
rated water discharged from the boiler, and to permit it to run into 
the crystallizing vat. And the conducting of the water thereafter is 
the same as in the aforesaid specification mentioned. 

And also for the purpose of manufacturing fine salt,the crystallizing 
▼at in said specification mentioned may be used; but to enable the ma-* 
nufacturer to make both coarse and fine. salt at thesame time, a third 
▼at is made of any given dimensions, say the same as the said crys* 
tallizin^ vat, and of the same material, and placed as near to the said 
crystallizing vat as may be, and sufficiently low to permit the water 
from the said crystallizing vat to run into the daid third vat, through 
which the steam conductor also is passed, and which third vat, ror 
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distinctioD, is called the fine salt vat; the Saturated water is drawn 
from the crystallizing vat into the fine salt vat, and over the top of the 
fine salt vat, and as near the surface of the water therein as may be, 
is passed a conductor of wood, or tin, or other material, of about two 
inches in diameter, and conducted back and forth across the said 
vat, at about three feet apart, and the underside of which conductor, 
at about every three feet, has a small hole perforated therein of 
about the size of an ordinary nail gimblet, and which conductor, for 
distinction, is called the air conductor; one end of the air conductor 
is attached to an ordinary air furnace pump, or bellows, and which 
air pump or bellows is attached to, and carried by the steam engine. 
And when the steam engine is in operation, the said air pump, or 
bellows, causes a constant current of air to pass in the air conductor, 
^nd out of the small holes so perforated therein as aforesaid, and 
blows upon the surface of the water, and thereby causes the evapo- * 
ration, in a given time, to be more rapid, and by agitating the surface 
of the water in the fine salt vat, prevents its crystallizing, and the 
salt settles at the bottom of the vat, and is fine and of a superior 
quality. 

These improvements consist, principally, and materially, in two 
thin^, to^it: — 

First — In using salt water in the boiler of the steam engine, instead 
of fresh water, and thereby causing a direct application of the heat 
applied to the boiler, to the evaporation of the salt water, and satu- 
rating the 'same in the boiler, or as near as may be, before it is ven^ 
ed and conducted into the settling vat. 

Secondlyr— In the application of a current of air acting upon the 
surface of water in the fine salt vat, and thereby accelerating tb^ 
evaporation, and producing a superior quality of fine salt. 

These improvements, as far as they embrace the machinery and 
apparatus herein before specified, or mentioned, are not desired to 
be patented, but only tbe application of them, and the manner and 
effect of using them. The power required to carry the air pump, or 
bellows, will be trifling, and not much divert or impair the power of 
the steam engine. Alexander Brown. 

Fig. 1, 




De$cnption of the Drawings. 
Fig. 1, is the apparatus under the old patent. 
Fig. £, the improvements in the present patent. 

A, A, the mouths of the furnaces, 

B, B, the boilers. 

C, C, parts of the steam engine, 



Digitized by 



Google 



Description of a Machine for Scattering Manure. 277 

D9 D,the feeder in the old patent, and sheet iron pan and feeder, 
in the improyements. 

E, E, the settling vats. 

F, F, the crystallizing vats. 

G, G, the steam conductors. 
H, the metallic cylinder. 

I, the air pump, or bellows. 
Kf the air conductor. 
L9 L9 the chimiT^ys. 
A B D *'5g?- 




Description of a machine for scattering manure iq)on land^ by means 
of a * Manuring Wagon^^ patented by James Bowman, Beaufort^ 
South CarolitiOj August Wh, 1829. 

EvE^T agriculturist is aware of the immense labour attending this 
process, as it is ordinarily performed^ a labour so great as frequently 
to prevent its being undertaken, notwitheilanding the manure may be 
^t command. The scattering, when done by hand, is generally very 
irregular, the consequences of which are plainly to ^ seen in the 
unedual growth of the crop, as vegetation advances. These difficul- 
ties have been completely obviated by the invention of Mr. Bowman^ 
who has satisfactorily tested the value of his machine, before appljr- 
ing for a patent; the facility, rapidity, and perfection with which it 
acts, not only excited the admiration of a number of intelligent plant- 
ers in his immediate neighbourhood, who witnessed it, but Sir exceed- 
ed his own expectations* The plan was undertaken without the most 
remote idea ot obtaining a patent, which was*suggested only by the 
excellence of the instrument itself. 

The accompanying^ engravings will affbrd a very correct idea of 
the construction of the wagon, and the apparatus for scattering the 
manure. Fiff. 1, gives a bird's eye view of the body of the wagon, 
lyhich is of the size commonly used for agricultural purposes. Its 
sides are inclined planes, meeting the bottom at an obtuse angle. In 
the bottom, near the hinder axle, there is an opening made, as seen 
at A, of about two feet in length, and eighteen inches in width. 
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Fig. 1. 




Through this opening the manure is to pass, as it is scattered bj 
the machinery seen In Fig. 2, which represents the biiider part of 
the frame of the wagon to which it is attached. 

Fig. 2. 

B is a revolving shaft, 
usually made square, and 
which crosses the bed of the 
wagon at a short distance 
from the axle. This shaft 
carries ten pins, made of 
iron, or of any other suita- 
ble material, and extending 
out a, sufficient length to 
occupy the aperture left in 
the bottom of the wagon, but 
without touching its sides or 
edges. These are seen at 
C, and also ip the opening 
at Fig. 1. 

Upon the end of the shaft, 
there is a cog-jwheel, D, _ 

which is turned by a similar, but larger wheel, E, fixed on. the »hul) 
of one of the hind wheels^ and, of course, when the wagon i^ dvMvA 
forward, the shaft will revolve, and the manure be scattere4« Morr 
tise holes are represented upon the frame, on each side of the ^afte^ 
these are to receive wedges, by means of which the shaft 0ay be 
thrown in or out of gear. An ordinary hand can drive the wagon, 
find shovel the manure towards the opening, and in this way perform 
the labour of several strong and able men. 
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FRANKLIN INSTITUTE. 

Monthly Meeting, 

A Stated Monthly Meeting of the Institute was held at their Hall, 
September 24, 1829. 

Mr.SjJ. RoBBiNs was called to the chair, and William Hamil-^ 
TON was appointed Secretary, pro tem. 

The minutes of the last meeting were read and approved* 

The following donations were made to the library and cabinet of^ 
imnerals, viz. Nicholson's Practical Builder, in seventeen parts| 
and Nicholson's New Carpenter's Guide; presented by Mr. J; G, 
Yatman. Bigelow's Elements of Technology; presented by Hilliard, 
Gray & Co. Two Addresses, delivered before the American Insti-: 
tute, July 4, 1828, and July 4, 1829. Three Reports of Committees 
to the American Institute; presented by the American Institute df 
New York. Instructions^ Theorique et Pratique Sur les Brevets 
D^lnvention. Exposition D^un Nouveau Systeme de Perspective^ 
presented by J.G. V. De Moleon. Several Specimens of Minerals front 
Massachusetts; presented by W. R, Johnson. 

The Corresponding Secretary also presented the following Me- 
chanical and Scientific Journals, received in exchange for the Jour- 
nal of the Institute: — London Journal of Arts and Sciences for 
August, 1829; London Register of Arts, and Journal of Patent In- 
ventions, for August, 1829; Gill's Technological and Microscopic 
Repository for August, 1829; Annales des. Mines^ Vol. 4, NOi 6, and 
Vol. 5, No. 1; Annales de Chimie et de Physique for March and 
April, 1829; Bulletin de la Socieie D^ Encouragement pour L' In- 
dustrie Nationalcj for March and April, 1829; Journal des Connois- 
sance Usuelles et Pratiques for June^ 1829; Becuiil Jndustriel^ 
Manufacturier^Agricoleet Commcma/, for April, 1829; Bibliothequd 
FhysicO'economique {'or June^ 1821. 

The Committee on Inventions presented reports on the following 
inventions and improvements submitted to them for examination, by 
the inventors, viz. On a Compound Protractor, by Ennion Williams,^ 
of Philadelphia. On a Combined and Rotary Protractor. On a ma- 
chine for ascertaining and marking, in a profile form, the Soundings 
of Coasts, Bays and Harbours, by Ebenezer Cooley, M. D. On an 
improved Rail-road Car, by Mr. James Wright, of Columbia, Penn- 
sylvania. On an improvement in Locomotive Engines, by W. R* 
Hopkins, of Albany, New York. 

The Corresponding Secretary, Dr. Hays, communicated to thcf 
meeting letters from J. G. V. De Moleon, Chief Engineer of the Do- 
mains of France; from the Franklin Institute of Rochester, New 
York J from the Maclurian Lyceum of Science of Philadelphia; and 
two from the American Institute of New York. 

W. R. Johnson submitted for examination two modifications of 
apparatus for igniting spongy platina, by hydrogen gas, on which ap- 
paratus some observations were offered. 
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The. following queries were sul^mitted for discussion, which were 
read, and laid on the table, viz. 

Ist. What is the best construction of Barker's mill, and what its 
maximum effect? 

£nd. What is the true mode of computing the power of high pres- 
sure steam engines? 

Sd. What is the proper height of a carriage wheel, with an axis of 
a giyen diameter, in order to be most efficacious in aiding the draught 
of horses in transportation? 

4th. What is the absolute centrifugal force of a body revolving in 
a circle of a given diameter c/, with a ^iven velocity t;r 

5th. What is the rationale of the action of hydrogen gas on spongjr 
platina, as discovered bj Doebereiner? 

6th. Which will move down an inclined plane with the greatest 
velocity, a wheel of two^ or one of four feet in diameter, supposing 
their weights the same, and the matter of each to be all disposed 
around in its periphery? 

(Extract from the Minutes.) 

S. J. Bobbins, Chcimuau 

W* Hamilton, Secretary^ pro tern* 



TO THB FBANKLIN INSTITUTl. 

The. following is submitted as an answer to some of the questions 
formerly proposed for discussion. 

Very respectfully, 

Chables Potts. 
August 17th, 1829. 

Quest. What shaped aperture will deliver the greatest quantity of 
ivater in a given time and under a given head? 

The obvious extent and importance of this question, has called 
forward many of the most celebrated philosophers and mathemati- 
cians to its investigation. Numerous and diversified experiments 
have been instituted, from some of which I shall endeavour to select 
such practical results as have been obtained, and which seem most 
likely to answer to the conditions of the question. 

In the discharge of water through simple apertures, either in the 
sides or bottom of a reservoir^ it is evident that with respect to the 
resistance which tends to diminish the full or natural discharge^ we 
can have very little doubt whether the shape of the apertiire Oughts 
in order to present the least rubbing surface, to be square, triangular, 
or otherwise, since we know that of all equal areas, the circle has 
the least peremiter or circumference. Henccj if we suppose the 
water to be discharged through an orifice made in a thin plate, that 
discharge will be the greatest when the aperture has a circular forift. 
The experiments of Bossut confirm this conclusion in a very satis- 
factory msinner. 
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This might be submitted as a full answer to the question, were we 
to limit it to the phraseology of its expression: but as I conceive not 
only apertures, but also such contrivances as are denominated adju- 
tagesy from their property of promoting the discharge of water, to be 
implied in the question, I shall extend the inquiry on this construction. 

Newton first noticed that running water delivered through apertures 
did not preserve an equal section, but that the column after leaving 
the aperture gradually decreased in thickness for a distance about 
equal to the diameter* of the orifice, after which it increased. This 
contraction of the effluent stream, which fs evidently owing to the 
filaments of water in the reservoir being drawn towards the aperture 
by forces acting in different directions, is what demands particular 
attention, inasmuch as the proper shape of the adjutage called for in 
the proposition is found to depend upon it. 

One of the primary objects in the experimental researches of Bos- 
8ut and Michellotti, was to determine the different effects of this 
contraction under different circumstances. Michellotti, after care- 
fully examining the form which the water naturally assumed in its 
effluent state, determined the figure or shape of that part of the natu- 
ral jet between the vena contracta and the reservoir, to be that formed 
by the revolution of the trochoid (cycloid) around the axis of the jet^ 
with dimensions having the following ratio. 

Diameter of the outer orifice (vena contracta) n S6. 

Do. inner ss 46. 

Length of the axis a 96. 

The effect of this adjutage was such as to give a discharge of 983 
when the natural discharge would have been 1000. 

According to the results deduced by Eytelwein, a conical tube 
approaching to the figure of the contracted vein produced a discharge 
equal to .98 of the nill velocity, which agrees in a striking manner 
with the preceding. 

Withthe view of showing more fully the effect of short tubes on 
the discharge of water, and also of drawing a comparison with the 
above mentioned adjutage, I shall quote the results of several ex- 
periments instituted by professor Yenturi on this head. These ex- 
periments are considered highly important in practical hydraulics. 

The same quantity of ijater, 4. 845 English cubic feet, flowed out 
of the same vessel, which was kept constantly full, through the fol- 
lowing adjutages, in the time annexed, which is expressed m seconds. 
The sutitude of the water above" the centre of the aperture of the ad- 
jutage was always equal to 34.642 English inches. 



Fig. 1. 



Through a simple circular aperture. Fig. 1, in 
a thin plate, diameter s 1.6 inches, in 41.'' 
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Thrcmgh a cylindrical tube, Fig. 2, diameter as 
above, and 4.8 iaches long, in SI." 



ThroHgh the tube, Fig. S, which difters from the 
preceding in being contracted in the middle, in 31." ^ 



Through the short conical adjutage, Fig. 4, 
which is only the first part of the preceding, in 

42." 



Through the pipe. Fig. 5, which consists of a 
cylindrical tube adapted to the small end of the^ 
above, and of the same diameter, AD being 3-2^ 
inches long, in 42.5/' 

Through a like adjutage, but longer, AD being 

12.8 inches, in 45.^' 

Through the like, AD being 25.6 inches, in 48.*' 

Through an adjutage. Fig. 6, consisting of the 
simple tube. Fig. 2, placed over the conical part of 
Figr4,in 32.5."^ 



Through the double cone, Fig. 7, the dimen- 
sions of which AB = EF = 1.6 inches, A!C = 
0.977 inches, CD = 1.376 inches, and the 
length of outer cone = 4.351 inches, in 27.5." 




Fig. 6. 




Fig. 8. 



Through the adjutage. Fig. 8, consist- 
ing of a cylindrical tube 3.2 inches longj 
and 1.376 inches in diameter interposed^ 
between the two conical parts of the pre 
ceding, in 28.5.' 

From these experiments, it appears that the effect of the double 
eoned adjutage. Fig. 6, which was the best in these experiments, wai 
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idttdv 21^ tor increase the disehar^ through ih« simple circtil&r apti- 
ttttt Abmt one-tkird. This adjutage, however, does not equal that 
fyaad bjr Michdicitti. For, wejiave th^ time in which the qilantity 
^ water answerinfg to this ca^e would haVe been dischai^ged bf 
Aeoty equal 9,5.5." Hence^ the effect of this adjutage gived a dis- 
charge of only .9£ of the full velocity, whereat thait fottiKl by Mi- 
ehellolti, as hals be^n observed, is .983. 

From th^ CKperiments of Venturi, we furttifer ob^rVed that the 
velocity of the water through a simple conicail adjotage was con- 
siderably augmented by the addition of another similar tube; hetite 
the inquiry might be suggested, whether the adjutage as determined 
by Michel lotti, might not be improved by the addition of ^ imill 
tube beyond the vena contracta. This question, however, and many 
others appertaining to this subject, I have no doubt will shortly be 
satisfactorily solved by this Institute. 

QueBt. Will a double velocity of water, when the quantity is given^ 
ptoduee more than a double ^ect? 

This question is easily answered vn the negative^ fOr it is evident 
that as the momentum or effect is as the quantity of water and its 
velocity directly; when the velocity is doubled the effect will be 
doubled only. This question is analogous to the one preceding, re- 
lating ^0 the double impulse, which has already been answered by a 
member at the last meeting. 

Qt/^t. Does the production of a rotary, from a rectUiner Md/ton, 
by meanB of a crank, involve A loss of power? 

The simplicity of the crank, as the means of changing the recti- 
lineat into that of a rotary motion, and vice versa, is much in its 
favouf . It is, however, as will be shown in the sequel, an unpro- 
fitable servant, particularly when it is desirable to economize power. 

Suppose the rectilinear force to be directed towards the centre of 
the shaft whereon the crank is fixed, which is the most ordinary re- 
lation between the two motions; and, that the rectilinear force is 
transmitted to the crank by a connecting rod. It is evident that in 
the progress of motion, the connecting rod and crank form ^ pos- 
sible angles with each other in the period of each revolution.- iSence 
it must be obvious, from a well known law in mechanics, viz. 
** that the force or energy of action is as the sine of the angle of in- 
cidence,^' that the power which is transmitted to the crank must be 
extremely variable. Thus, when the crank and connecting rod are 
in the same right line, the rectilinear force has no tendency what- 
ever to turn the crank; this occurs twice in every revolution', viz. 
when the crank is on the centres. 

When the crank, however, has made the least angle with the con- 
necting rod, the force or energy begins to operate on the crank to 
turn it round, and to increase, as the angle formed by the crank and 
connecting rod decreases, until they make a right angle, or the con- 
necting rod becomes a tangent to the crank's revolution, at which 
place the effective force transmitted to the crank becomes a maxi^ 
tntiYn, or the greatest possible. But even here we may observe, when 
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384 Answer to Query on Oirders. 

the rectiline&r force is applied as in the suppositioii, the whole of 
the energy is not transmitted to the crank (masmnoh as the direc- 
tion of the rectilinear force does not fall perpendicular on the crank 
at the same moment) but approximates to it as the ratio between the 
lengths of the crank and connecting rod is increased* Hence the 
advantage of long connecting rods. 

With the view of exhibiting more clearly the variability of the 
force exerted by the crank, I shall assume the following proportioas 
as existing between the parts of the engine. Length of tne connect- 
ing rod equal 3, that of the crank equal s. If, now, we represent 
the measure of the rectilinear force by unity, we shall have the efifec- 
tive force transmitted to the crank during the period of one revolu- 
tion, as in the following table, commencing from that point when 
the connecting rod. and crank form one extended right line. 

From this table, which is sufficiently accurate for the purpose of 
comptrison, we have the average force transmitted to the crank 
equal to -^^p of the rectilinear force, hence it follows, that the pro- 
duction 01 a rotary from a rectilinear motion, by means of a cranky 
involves a loss equal to f of the power. ^ 





TABLE. 




TPTien the crank 


The angle 


made by 


Effective force 


has moved. 


con. rod and crank. 


of the crank. 


Degrees. 


Deg. 


min. 


Decimals. 


0. 


180. 


00 


.0000 


10. 


168. 


20 


.1736 


20. 


156. 


40 


.3420 


SO. 


145. 


14 


.5000 


40. 


US. 


51 


.6428 


50. 


122. 


40 


.7660 


60. 


111. 


42 


.8660 


70. 


101. 


00 


.9396 


80. 


90. 


33 


.9848 


80. 24' 


90. 


00 


.9863 


90. 


80. 


25 


.9860 


100. 


70. 


33 


.9848 


110. 


61. 


00 


.9396 


1£0. 


51. 


42 


.8660 


130. 


42. 


40 


.7660 


140. 


33. 


51 


.6428 


150. 


25. 


14 


.5000 


160. 


16. 


43 


.3420 


iro. 


8. 


20 


.1736 


180. 


0. 


00 


.0000 



Quest. Which is most advantageous in sustaining the floor of a 
room 9Afeet wide$ a girder consisting of a single piece of timber 15 
inches in depths or another composed of 2 pieces of the same length 
and widths one ten, and the other five inches in depth, laid one upon 
the other; and what is the relative advantage gained by eacli? 

The lateral strength of beams being to each other as the breadth 
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Pressure of Earth.-^Force of Bodies in Motion. ^5 

and square of the depth, we have, by awumiog the given breadth of 
the beams as 5, and the depth of the largest b^m s 15 inches » d; 
the relative strength of the single girder = bd^; and the relative 
strength of the compound girder, which is equal to the sum of its 
parts, equal 6 X (f d)» + 6 X ( J d)% that is, equal to | bd^ Hence, 
if we put unity for the absolute strength of the single girder, we shall 
have the absolute strength of the compound girder equal |: or, in 
other words, the single beam will be | the strongest. 

Quest. What is the proper figure of a wall to resist the pressure of 
earth acting at an angle of 45 degrees? 

Let the wall be represented 
b^ the line ABC, in the ad- 
joining figure. Put the per- 
pendicular height of the wall 
BC = a. The variable ab- 
scissa BE = X, and its cor- 
responding ordinate D£ =: y. 
Now the mean of the pres- 
sure on BE or a? is at $ x^ 

and the effect of the pressure ^^^^^s^S^S^^T • i^* j*^^ 
at this point to overturn or^gi^flSSS^BB^^^ Shi:" 

break the wall at C, is as the c 

number of particles ^x) and the lever a — i x. That is, the effect 
of the pressure at this point will be as (a — i x) x. 

The fluxion of the force, therefore, at this point, is adx — xdx. 
Hence the fluxion of the effect of all the forces on the line BE, will 
be (adx — xdx) x = axdx — oc^dx. Wherefore, by integrating, we 
shall have | axdx — x^dx = J or" — } x^. Therefore, when x = 
a, we have the whole effect to break the wall at C equal i aK Hence 
it follows that the effect of the pressure to break the wall is in the 
triplicate ratio of the height; that is, the effect at C, is to the effect 
at any other point E, as BC^ to BE^ Now the strength of the wall 
to resist fracture in any point, as at E for instance, being as the 
square of the thickness DE^ it follows that the wall, in order to be 
equally strong throughout its height, must have x^ always propor- 
tional to y^. As this property is known to exist between the ab- 
scissa and ordinates of the semi-cubical parabola, this, therefore, is ' 
the proper figure (ADB^ required by the question. With regard to 
the given angle at whicn the earth is supposed to act, we may ob- 
serve that this tends only to affect the energy, and not the relation 
of the pressure throughout the height of the wall. 




POB THB JOUBITAL OF THB VKASKLIK XirSTITITTB. 

Observations on the Force of Bodies in Motion^ in reply to the remarks 
of J. P. E. tq>on that subject. 
At p. £12 of the last number of the Journal of the Franklin In- 
stitute, there is a communication signed J. P. E., intended as a 
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rq)lfia seme remarks in the preeediog Duinber^ on tbe {>awer afixmrj 
bodies in motion, the writer of which commences with ^Propo^t-- 
ti9n IW, if a double velocity in the same quantitjr of water gives a 
double force, then it will raise, when applied to miH wheels, double 
the weight to double the height, in the same time." If the writer 
intends, in the foregoing proposition, that when the float-boards of 
wheels are moving with a double velocity, and they be stmc^ by the 
same quantity of water with a double force, the effect will be as 
stated, he is correct | but it does not follow that when the same 
ouantit^ has struck with a double/ore^, that it will have struck the 
noats with a double velocity; or, when it is known that one wheel is 
struck bj the same quantity of water at velocity one, and another 
wheel be struck by the same quantity at velocity two, in a given 
time, it does not follow that the same number of particles will ex- 
pend their force at the same instant on each wheel. Suppose a water 
wheel to be 10 feet in diameter, and containing 30 float-boards, to 
be propelled by a qusBtity of water, whose volume is 1 foot wide, 4 
inches deep, and 30 feet feng, moving on tfie wheel at velocity one, 
and that this will cause ths wheel to make one turn in 20 seconds, 
and suppose some ^en sec^n of this volume to act on the wheel 
at the same time, say 1 foot, th^ the ^vheel will be urged round by 
the force of one-fhrrtieth of the whole quantity of water throughout 
the whole time of the operation. Then, suppose another wheel 20 
feet dislnieter, with 60 noat-boards, to be propelled the sathe length 
of time, by the same quantity of water moving with velocity two, it 
is evident that the volume of water must be 60 fefet long, 1 foot 
widcj and two inches deep, and that no greater lefngth of this volume 
can act on the wheel at the same time, than in the first case, viz. 
one foot, which will be one section for each float-board, and a force 
equal to one-sixtieth part of the whole volume will act through the 
whole time, the result will not be changed by assuming a greater or 
less length of the volumes of water to act at the same time on 
both wheels, nor by using wheels of equal size. I therefore con- 
clude, that when a particle of water strikes the float-board of a wheel 
with a double velocity, it impresses on it more than a double force, 

J. P. E. says, that *' the following experiment, which is laid down 
in the books, I consider as direct proof, that the momentum of bo- 
dies is as their velocity, asd not as the square of their velocity, as 
the writer above mentioned endeavours to prove. I took two balls 
of soft clay, one double the weight of the other, and hung them by 
strings of equal length, to a nail m the wall. I then drew them in op- 
posite directions from the line of direction^ the smallest to double tne 
distance of the other, and let them fail towards each other; when 
they met, all motion ceased; proving that the double velocity of the 
smaller body, which it is known to acquire, in the present circum- 
stances, exactly counterbalanced the double weight of the other body, 
with half the velocity." 

Here he leaves no room to doubt his meaning of the word momen- 
tum^ as being synonymous with power; and, consequently, that a 
dosble velocity of water gives a double power, which leaves him in 
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tho diiemma, of having endeaYoured to support that a double power 
of water will produce a quadruple effect, as he says a double velo«- 
city is known to do. Were it not for the above experiment, I should 
haye supposed that he considered the question %i issue to regard the 
simple forces of bodies in motion, without regard to their utmost 
power; this, however, cannot he the question, for the forces of bo- 
dies in motion do not exist, excepting when some resisting force op- 
poses their motion. It is evident that the simple force of a body, 
whatever be the quantity of matter, or its velocity, when acting on 
another body, must always be equal to the force with which the lat- 
ter body resists it, until the body in motion be stopped: for, if 100 lb* 
of matter, moving with any given velocity, strike one pound at rest, 
the simple force exerted must be equal to the inertia of the one 
pound; but if it had struck fifty pounds, the force would have been 
^qual to the inertia of fifty poi^nQs; and if the body at rest be uq-» 
moved by the collision, and it, as well as the moving body, were 
perfectly hard and perfectly non-elastic, then the force impressed 
would be exactly equal to the power of the moving body; but as we 
have no materials perfectly hard and non-elastic, tne force impressed 
by collision can never equal the momentum of the moving bodyi 
hence the question at issue does not apply exclusively to simple 
forces. 

Wifli respect to friction, J. P. E. says, *• I performed a number 
of experiments in the presence of the gentleman whose opinions are 
here controverted, which I need not now detail, all showing that the 
spaces passed over by a body on a horizontal plane, when the body 
comes to rest, are as the squares of the velocity; that is, with a dou- 
ble velocity, a body will move four times as far, and with a triple 
velocity, nine ^imes as far, &c. before it comes to rest." 

This experiment has further confirmed the theory which he en- 
deavours to cpntrovert; viz. that the powers of bodies in motion are 
as the squares of their velocities, and that the momentum destroyed 
by friction, will be equal in equal spaces passed over; thus it ap- 
pears, although ^< one experimental truth may be of more value than 
a thousand ingenious theories," that in this case, as it undoubtedly 
is in many others, when truths have been established by experiments, 
different individuals make different deductions from them, to suit 
their preconceived theories, instead of carefully examining the laws 
which govern the results; the neglect to do which, may, and fre- 
jquently does, lead to practical errors; for if J. P. E. should wish to 
erect machinery requiring a fly wheel of a given weight, to be moved 
with a given velocity, but, from a chapge of arrangement, or some, 
other cause, he should find it more convenient to drive the fly with 
only half the computed velocity, he would double the quantity of 
matter to compensate for the diminished velocity, whilst his antago- 
nist would quadruple the weight to obtain the same effect. In such 
a case, although they both suppose themselves acting with knowledge 
obtained by practical experiment, either one or the other of them 
must have committed a serious practical error, which a careful " in- 
quiry into causes would have prevented." 
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288 Method of Preserving Eggs* 

If J. P. E. wishes a farther investigation of this subject, will it 
not be best for him first to state particularly such experiments as he 
may have witnessed, or that are ^* laid down in the books," which 
are most relied on by him to establish his theory? Jersey. 



Mode of Preserving Eggs. 

The Revue Encyclopedique (vol. 38, 1828) contains the annun- 
ciation of a mode of keeping eggs fresh, by placing them in a solu- 
tion of chloride of lime. 

A later number^ of the same magazine, (vol. 40, October, 1 828) 
rives an extract of a letter from M. Peschier, of Geneva, claimiug 
for his brother, a druggist of that place, the merit of the discovery 
of a more economical mode of effecting the same object, by placing 
the eggs in lime, water* This letter is accompanied by an account 
of the results of experiments made, in which eggs had been kept 
sound for six years b^ this method. 

A friend educated in Connecticut, assures me that this method of 
keeping eggs has long been known and practised in that state. 

B. 



tOtL TRB JOJiinXAX» OF TBS f RANEXIIT IirSTITTrrK. 

Notice of an article atp* 214 of the last number of the Jourrud of the 
FrarMin Institute. 

Mr. EDrroR,'^— On looking over the last number of the Journal of 
the Franklin Institute, I noticed some remarks on a ^^ Iteply to the 
query, does a body descending on an inclined plane with an accele- 
rated motion, press the plane with the same force thrdtfgh every por- 
tion of its length?" The conclusion drawn in your remarks, appears 
to me to be incorrect. 

You say that the rapidity of motion acts in the same manner as a 
centrifugal force in preventing the body from pressing the plane. 
This cannot be so, for the plain reason, that there can be no effect 
produced without a cause, no matter what projectile velocity you 

five the body in the direction of the plane, it cannot, in the least 
egree, aflRect that portion of gravity which acts perpendicular to the 
given force. It must be clearly perceived that that portion of gravi- 
ty will remain constant, and will, consequently, cause the body to 
exert a uniform pressure on all parts of the plane, as shown in the 
diagram given in my previous solution. 

The only effect that an increased velocity can have, in the matter 
in question, is, to cause the body to remain a less portion of time on 
each particular part of the plane. 

E. Griffeth. 
Philadelphia^ September 24th, 1829. 
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£xperimer^8 on the Friction and Mrasion of the Surfaces <ff Solids* 

By Georoie Rennie, Esq. F. R, S. 

[From the Transactions of the Royal Society.] 

The paper now offered to the cpasideratioQ of the Royal Society^ 

comprises the results of part of a series of experimenta undertaken 

in the year 1825, with a view to determine the measure of the re- 

, tardation of bodies in motion, when affected by the attrition of their 

surfoces, and by mediums of different densities. 

From the attention that has hitherto been paid to this important 
branch of mechanical science, and from the many elaborate disser- 
tations and e^^perimeots that have appeared at different periods, it 
^ould naturally be concluded, that the subject had been so fully 
elucidated, as to admit of little, if any^ further, investigation: but 
the diversity of opinions still prevalent among philosophers, and &e 
difficulty 01 reducing to a satisfactory state the doctrines already 
advanced, inclipe me to the opinion ttiat the subject is as yet but 
imperfectly understood. This may be attributed, in a great degree, 
to the very defective state of our knowledge of the, properties of 
materials, and the difficulty, or rather impossibility, of subjecting 
them to geometrical mensuration. The science of mechanics con- 
siders forces as reduced to the simple questions .of mathematioal 
analysis, without regard to the properties of matter, or the pheno- 
mena incident thereto: but in rendering forces sensible, we ai;e3e*- 
cessarily compelled to make use of agents, or intermediate bodi^, 
termed machines, the employment of which in transmtttiQgmetion« 

Vol. IV.— No. 5.— November, 1829 37 
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in modifying its action, or in restoring the equilibrium between 
forces of different intensities, constitutes the object of every me^ 
chanical operation. The solution of this question, therefore, in- 
Yolves the conditions of equilibrium, both of simple and compouBd 
machines; the transmission of motion under different circumstances; 
the construction and combination of the different parts of machines, 
and the properties of the materials of which these parts are composed. 
' Ofi a former occasion an attempt was made to develop some of the 
properties of solid bodies in resisting the action of a disruptive force,* 
the measure of which was represented by the sum and qualities of 
the particles displaced. The connexioa may be traced, in the pre- 
sent inquiry, which relates principally to the resistance arising from 
the displacement, or rupture, of the superficial asperities of bodies in 
motion when brought into contact by extreme pressure, and is ana- 
logous to the cohesive state of a body acted upon by opposite, bat 
contrary forces. But the cases investigated by experimentalists 
have seldom been carried to the extent necessary to produce a dis- 
rupture of the prominencies, being generally confined to the defini- 
tion of friction as designated by writers on mechanics, to be the 
force expended in raising continually the surface of pressure by an 
oblique action; the surface^ bein^ represented by a series of inclined 
planes acting against each other m alternate succession. The mea- 
sure of friction, therefore, being supposed to depend upon the angles 
of the prominencies and the elementary structure of the bodies, tbe 
effect of polishing could only be to diminish those prominencies 
without altering their curvature or inflections. The expense of 
force, therefore, ought still to remain the same in both cases.t Id 
this hypothesis it is reasonable to concur, experiment proving, that 
the amount of friction bears immediate reference to the elementary 
structure of bodies; and although the doctrine of inclined planes 
admits of a ready comprehension of the causes of this kind of re- 
sistance under certain circumstances, a very slight investi^tion of 
the nature of the bodies themselves will exhibit their asperities un- 
der every possible configuration. The amount of resistance will 
depend upon the degree of pressure, the approximation, or mther 
the engagement of the asperities and concavities, and the natore of 
the surfaces of which fibrous, soft^ or hard bodies, are composed. 
To surmount, bend, or detach these asperities, under the circum- 
stances of pressure, area, and velocity, demands a proportionable 
exertion of force; and it is by the determittation of this force under 
all cases, that we can alone arrive at an estimation of the perform- 
ance of machines. 

The nature of friction has excited the attention of most of the 
writers on mechanics, from the period of the first two dissertations 
of Amontons, in the year 1699, down to the more elaborate researches 
of Coulomb and Vince, in 1779 and 1784. Amontons was the first 
that attempted to develop and reduce theory to calculation. He 

• Experiments on the Strength of Materials;— Philosophical TransSPtioift 

t £iC8l»'i Experimental Philosophy. 
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affirmed that frictioa was not augments by ani increase of surface, 
but only by an increase of pressure;* and in a subsequent paper, 
illustrated by some experiments on wood and metals pressed by 
spring of known intensity, he drew similar conclusions, with im 
addition that friction was one-third of the pressure, and that the 
amount was the same both with wood and metals when unguents 
were interposed. H& likewise concluded, that friction increased or 
diminished with the velocity, and varied in the ratio of the weight 
and pressure of the rubbing parts, and the times and velocities of 
their motions. These hypotheses were adopted more or less by most 
of the philosophers after Ainontons, but particularly by De la Hire,t 
who satisfied himself by several experiments, of the truth of Amon- 
tons^ cdhclusions; but they were questioned by Lambert, although 
without the test of experiment. Parent suggested an investigation 
of the subject in his proposition of the spheres, and by determining 
the angle of ecjuilibrium, at which a body resting on an inclined plane 
commenced sliding. And the celebrated Euler, in a very elaborate 
papery conceived it to depend upon the greater or less approxima- 
tion of the asperities of the surfaces brought into contact by pressure, 
the resistance to which he allows to be one-third of the pressure; the 
same as'Amontons. Of the effect of velocities, he was, however, 
uncertain; but observed tiiat when a body begins to descend an in- 
clined plane, the friction of the body will be to its weight or pres- 
sure upon the plane, as the sine of the plane's elevation to its cosine, 
&c. JSut when the body is in motion, the friction is diminished one- 
half. Muschenbroek and others maintained that friction increased 
with the surface; and Bossut distinguished it into two kinds: the 
first being generated by the gliding, and the second by the rolling 
of the surface of a body over another: and remarked, that it was 
effected by time, but that it neither followed the ratio of the pres- 
sure nor the mass. Brisson§ attempted to^ construct a table.oif co- 
efficients, to denote the value of the friction of different substances; 
but they are inapplicabte to practical purposes, for want of proper 
experiments. Desagu tiers considered this nature of friction with a 
good deal of attention, but principally with reference to the rigidity 
of cords. He, however, quotes the experiments of Camus as best 
calculated to illustrate the subject; nevertheless, they were made on 
too small a scale to derive any satisfactory conclusions. Schober 
and Meister coincided with Muschenbroek in the opinion, that the 
spaces were as the squares of the times in the case of a body uni- 
formly accelerated. The opinions of many other eminent philoso- 
phers, sucfe as Leibnitz, Varignon, Leuppld, Bulfinger, Daniel Ber- 
noulli, Ferguson, Rondelet, Gregory, Leslie, Young, 01ivier,|| &c. 
might be quoted. But it is to Coulomb principally that we are in- 
debted for the knowledge we possess of tiiis kind ot resistance. 

• Su? U Force des Hommes et des Chevaux, et <ie la Resistance caus^ dana 
les Machines^ 

t M^moires de I'Acadetnie des Sciences. * Ibid. 

4 Brisson, Traits de Physique. 

I Sur les diveraes Espdces de Frottements, 8tc. (not puWirficd.) 
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2^2 RiNNtfiV Etqi^erimenU on the Frieiian 

In the year 1779 the Academy of Sciences at Paris, being im- 
Mus of rendering the Itms of firietion, and the effects resulting frem 
> the rigidity of cords, applicable to machinesy-^Coalomb undertook, 
in the arsenal at Rochfort, a very extensive series of experiotentSt 
^hich he afterwards published in 1781 under the title of *< Th^orii 
des Machines simples, en ayant ^gard au Frottement de leurs Par- 
tie^, et 4 la Roideur des Cordages."* The memoir it divided iattr 
two parts. The first treats of the friction of surfaces gliding over 
each other, and the second enters into an examination of the rigidity 
of cords, and the friction of the rotary movements of axles. Coa- 
lomb commences his work by examining the friction of {ylane stir- 
fkces gliding over each other, distinguiBniog it into two kitfds; the 
first resulting from time, and the second from velocity. The first; 
may depend on four diflferent causes, viz* 

1st. The nature of the bodies in contact. 

*Snd. The extemt of surface. 

Sd. The pressure on the surface. 

4th. The time t^e surfaces have been in contact And he even 
adds a 

5^i The state of the atmosphere^ which he^ however, tiiinks may 
have little infiuence. ^ 

The case of bodies^ gliding over each 6thei« witlf^a ecyrtain velocity, 
te considered to be referrible to the first three caus^s^ besides the 
veloci^r of the planes in contact. 

With regard to the physical cause of iHction, he coincides wifli 
tiie opinions of Amontons and others, that it arises from the entaa- 
plin^d^ the asperWe^^ which (»n only be disengaged by bending or 
breaking. These experiments led to some important results^ viz. 

1st That the friction of Wood on^ Wood wit&out tfnguentd, was id 
proportion to^ the pressure which attained ita maximum in a few mi- 
nutes after repose. 

2nd. That the effects of velocities were siMMafi btit the iirten^- 
ties were much less to keep the body in mi^ion^ than to> detach it 
from a state of rest, oftentimes in the ratio of 22 : 95. 

9d. That in the cafeie of the metals the results were likewise simi- 
lar; but the intensity was the same, whether to disturb or maintain 
the motion of the body. 

4th. That with heterogeneous surfaces, such as those of woods 
and metals gliding over each, the intensity did not attain its Ihait 
sometimes for days. 

In ^neral, however, with woods and metals wittiOut unguents^ 
velocities were found to have very little influence rn augmenting 
friction, except under peculiar circumstances* 

The treatise of Coulomb is illustrated by a great variety of ittt^ 
resting experiments, and forms the most valuable work we possess 
on the subject. 

In the year 1784, I>r. Vince endeaVotired by some very in^nious 
experiments^ to determine the law of retardation, together with the 

* Memoire»de8 Savans Etaang^rs, tome 163 and 333. 
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cfiimftliyt and the efiEect of sQrfaee ^n frictios. The reaolts were, 
that the friction of hard bodies ib motion was a uniformly retarding 
^•rce, but not so with cloth and woollen, which were found in all 
cases to produce an increase of retardation with an increase of ye- 
loeitj. 

That the quantity of friction amounted to about one*fourth of the 
pr^sure^ and that it increased in a less ratio than the quantity of 
matter or weight of the body. 

That when the sui&ces varied from 1.61 : 1 to 10.06 : 1, the 
limallest surface gave the least friction: and, finally, that friction 
was greatly influenced by cohesion. 

Br. Yince's conclusions riE^rding the laws of retardirtion were 
partly confirmed by th^ late ii^nious Mr. Southen^ of Soho, who, 
in a letter to Dr. Vinoe in 1801, communicated the results of seve- 
ral experiments on the surfoees of the sjpiBdles of grindstones mov- 
ing wkh great velocities; when it was found tkat with the rubbing 
durfaces moving at the rate of 4 feet per second over a lensth of sur- 
ftce of 1000 feet^ the resifttoftee avisiog from the friction of 3700 lbs. 
of matter, only amounted to one-fortieth of the weieht 

In the year 1786, and subsequently, the late Mr. Rennie made 
several enperiments on the friction and resistance of heavy machinery. 
The results varied under different cireumstancesi but ii appeared 
that an augmentation of resistance took place in proportion to tiie 
quantity of machinery put into action. In one instance, in the ratio 
1^ 1 to 5, when it absorbed from one-fifth to oaeAssiihjoi the pofwer 
expended. 

This anoomly, HI c^mpwred with the ratio of surfaces in the pre- 
sent experiments, can only be accounted fov, from the irr^ularity 
of the mdvements and the difficulty of producing simultaneous ac» 
tiona in complicated machinery; the more especially as the results 
were affected by contingencies which could not be properly estimate 
ed> some of the elements on which the deduction is founded not be- 
ing stated* The resistance was^ likewise, increased, by revenuns 
the direction of motion. The velocities beins very moderate, and 
hardly exceeding 120 feet a minute, appeared to have had no in- 
fluence: but the experiments related principally to the resistances 
produced by diff^ent kinds of machinery. The experiments of M. 
Boistard* on the gliding of stdnes, with a view to develop the equili- 
brium of arches, led him to conclude that the relation ot the friction 
to die pressure was constant; that asperity of surface did not alter 
its value, which generally amounted to four-fifths of the pressure. 

From similar experiments M. Bondelet concluded,! 

1st. That the rougher the surface of stones, the greater the power 
required to move them. 

.^nd. That the greater the insistent weight, the^eater the resist- 
ance: but as the inequalities are apt to be broken, the maximum 

• Recueil dPfixperiences «t d'Observations, &c. sup le Pont de Nemours, 
t L' Art de Qatir, tome iii. 180a. 
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force required to overcome the friction, ought to be equal to produce 
that effect, whatever be the weisht of the stone. 

Sd. That this force ought rather to be in the ratio of the hardness 
of the stone than of its iveisht 

4th. The amount of friction varied from one-half to one-third of 
the insistent weight. 

5th. The angle of equilibrium of similar stones was about SO de- 
grees. And, 

6th. Final 1 J, extent of surface did not alter its value. 

The expenments of Morisot on the grinding and polishing of 
stones, and of Maniel and Pasley on the pressure and equilibrium of 
earths, present some interesting results; but it is only recently that 
our knowledg|e of the subject has been materially enlarged. 

The agitation of the canal and rail-road question m the years 
1824 and 1825, and the invention, or rather revival, of a mode of 
applying steam in lieu of animals to carriages on rail-roads, led to 
the most extravagant conclusions: and although the doctrines of 
Couloraib and Yince, relative to the equality of resistances under 
different velocities, have been still further confirmed by the experi- 
ments of many able persons in this country, sueh as Chapman, Grim- 
shaw, Wood, Tredgold, Palmer, Roberts, and others, and much 
valuable information elicited;— our progress in the science has been 
but slow and unsatisfactory. Sensible of these defects, and being 
unable to profit by the valuable treatises subsequently published, it 
occurred to me that a series of experiments founded on the omissions 
of former writers would be extremely desirable. 

The present series of experiments relates to the friction of attrition. 
This branch of the science comprehends the resistance occasioned 
by solid bodies, — «uch as ice, cloth, paper, leather, wood, stones, 
metals, &c. gliding over each other simply, or by the intervention 
of semi-fluids or unguents, such as oil, tallow, &c. 

The object has, likewise, been to determine the powers to resist 
abrasion under the circumstances of surface, pressure, and velocity. 
Examples have been sought, 

1st From iife, by the resistance of its surface to sledges, skates, 
&c. 

2nd. From cloth, by its remarkable properties of resistance in op- 
position to the law observed by solids.* 

3d. From leather, by its great utility in the pistons of pumps, &c 

4th. From wood, in its application to pile driving, carpentry, 
launching of ships, &c 

5th. From stones, as relating to the equilibrium of arches and 
buildings. And, 

6th. From metals, from their universal application to machinery; 
but more particularly to wheel carriages and rail and other roads, 
on which a great many experiments have been made. 

Experiments on a great scale, however, frequently involve so 
many contradictions, from the difficulty of obtaining the necessary 
elements, that I have deemed it preferable to offer the present series, 
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as comprehendiog in a greater degree piost of the cases in question, 

and affording a more systematic view of the nature of the investigation. 

[to bx cohtihuxs.] 



On the Manttfacture of French Articles of Perfumery. 

[From the Dietumrudre Technohgiquct translated for the Technological 
Repository.] 

The art of the perfumer is derived, accdrdine to some historians, 
from the most remote periods. Diodorus of SicUy pretends, that the 
Egyptian priests were the only possessors of the necessary recipes 
for embalming dead bodies* 

The number of these articles of perfumery is now-a-days become 
veiT considerate. 

The business «f the perfumer consists in the preparation of the 
various products which we shall hereafter mention, and which are 
divided into two classes: namely, the perfumes from Grasse, and 
those of Paris. The first and most important branch comprehends 
the fabrication of the prime materials, and which should be done in 
the localities where they are produced; and the second also merits 
attention, from the immense consumption of articles in perfumery. 

THE PERFUMES FROM GRA^SE, IN THE DEPARTMENT 07 VAR. 

Preparation of the fate ofthepommades by infusion^ and (f those 
madevnthout infusion^ on oils; on distillation; and on the extraction 
of essential oils or essences. — Grasse, from the mildness of its climate, 
is one of the finest towns in Provence, the natural soil of the aro- 
matic plants. . Numerous and various kinds of flowers grow in such 
abundance there, as to require but little care in their culture. 
Amon^t those ordinarily grown at Grasse, we may enumerate the 
following: the jasmine, the rose, the violet, the tube-rose, and the 
jonquille. It is to be regretted that, amongst the'number, we can- 
not also find the orange, the citron, the hyacinth, the mignonette, 
the heliotrope, which would double the revenues of the proprietors; 
but we suppose that there exist causes which oppose their vegetation. 
Not two leagues from thence, in the small village of Canet, they 
collect various kinds of flowers, of which the annual product pannot 
be less, on a moderate estimation, than two hundred thousand francs! 

Before describing the processes employed in the fabrication of the 
perfumeries of Grasse, we must give an idea of the mode of prepar- 
ing the fatty materials. These take the precedence before all others; 
as from them are prepared a great part of the perfumeries of Grasse, 
as well as those ot Paris. 

The perfbmer employs in the whole three kinds of fat: namely, 
that of pork, beef, and mutton. The modes of preparing them differ 
but little from those in common use; but it is necessarjp^, neverthe- 
less, to make known the changes and improvements which the per- 
fumers have latterly made in their manipulations; and which relate 
only to the fats of pork and Qiuttoii. The |^t is pounde4 ftnd beaten 
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'm aB iron mortar, after haTtng previinidl j cut it suoall widi a hatch^ 
JK cleaver; and the second must be carefully freed from all the fleshy 
parts before subjecting it to the acticm of beat. 

When thus prepared, the fats are pure, and of a perfect \^hite* 
nessi but care must be taken that the time emplojea in preparing 
them be not too 4nuch prolonged, lest they might begin to putrifj. 
This quick alteration may also be owing to their retaming some |K>r- 
tion of water (an inconvenience difficult to avoid, as in evaporating 
them sufficiently to drive off the last portions of water, they risk the 
decompossition of part of the fatty matter also^) The perfumers have, 
for several years past, adopted the following process, which appears 
preferable. They pound the fats withosut the addition of ^ny water, 
until all the membranaceous parts are .completely separated; they 
then throw this prepred m^ss ioto a boiler, h^ted by a babaeum- 
marie^ or water-bath. The fat beine perfectly melted, the albumen 
in the blood coi^ulates, and entandea all the other foreign or ex- 
traneous matters; the scum which lorms must be carefully removed, 
and the whole remainder be afterwards {tassed through a canvass 
strainer. 

ON THE TOMMADES MADE BY INFtTSION. 

Hose^ arange-flowers^ and cumo. —They take 334 pounds of pre- 
pared hos's lard, and 166 of beef suet. (The third part of beef suet 
which is nere added, is intended to give more consistence to the 
pommade, and especially when it is to be exported to warm climates.) 
These 500 pouncls of jirepared fat are to be put into a vessel, termed 
a bugadier; they then and 1 50 pounds of rose leaves, \which they 
throw upon the melted fat^ and carefully stir them for several hours. 
This infusion, thus prepared, must remain at rest for twenty-four 
hours; at the end of^this time, the pommade is again melted, and 
continually stirred, in order that none of the rose leaves may adhere 
to the bottom of the vessel; when melted, it is strained through can- 
vass, in which operation the marc^ or dregs, take the form of rec- 
tangular loaves; these loaves are placed under a press, in order to 
extract all the remains of the fat from the solid parts. The loaves 
are held in a barrel, pierced full of holes, and bound with iron, so 
that the p<lmmade may escape on all sides, and fall into a copper 
vessel placed under the gutter or spout to receive it. 

This operation is repeated man jt times, in order to avoid the loss 
which results from the small quantity of pommade which the canvass 
ordinarily retains. This work, simple as it appears, nevertheless 
demands great care; and the workman who executes it, can only 
acquire by practice a perfect knowledge of it. 

This process is repeated, with the same fat, ten or twelve times; 
and thus they employ 3000 pounds of rose leaves to make a good 
pommade. 

The orange-flower pommade is made in the same manner, but it 
requires still greater care to be taken in pressing it, in order to make 
it clear, as it is liable to form a deposit. 

In preparing the orange-flowers, they remove the yellow (parts pf 



Digitized by 



Google 



OniAe Manufacture of French Articles of Perfumery . OT7 

them, when thej intend to produce a white pommade; but, nnfor- 
tuDately, their high price prevents them from often practising this 
method. The pommade, thus prepared, costs at least thirty francs 
the pound; but it is incomparable as a perfume. 

We shall not enter into the details relative to the preparation of 
the pommade of Cassia, as it is made in the same manner as the two 
preceding ones. 

ON THE FOMMADES MADE WITHOtJT INFUSION* 

JaBmine^ tube^rotse, jonqtdUe, nardssua, and vioUt.'-^'We take a 
double dish, termed a tiame, and pour into it twelve ounces of the 
prepared fats of pork and beef, the flowers being contained in the other 
part; next day these are removed, and replaced by fresh flowers; 
this process is continued for two or three months, or until the pom- 
made has attained the degree of perfume designed to be given to it 
This work requires great care and patience, as the jasmine flowers 
contain other matters prejudicial to the required scent, which re** 
quire them to be removed every day; and without taking this pre-* 
caution, the pommade would become defective. 

Some perfumers, nevertheless, employ fusion for making this kind 
of pommade; but we think it ought to be discontinued entirely, as 
it cannot but injure this delicate pommade. Lately, M. Thias, of 
Grasse, has contrived to substitute for the tiamea, frames composed 
of four pieces of wood perfectly united, into which he puts a glass 
vessel, containing the pommade, spread over it with a palette-knife. 
This is an advantageous improvement, as the room which the tiamea 
occupied was considerable, and their great weight was also an ob« 
stacle to their superposition. Now these frames can replace them, 
and the perfumers require four thousand of them for their establish- 
ments* The frames are placed one above the other, and a cover is 
placed over the uppermost one, to hinder the access of the external 
air. This work is sufficiently curious to attract the attention of 
travellers, who find a pteasure in visiting the laboratories of th9 
principal manufacturing houses of Grasse. 

ON FERFJJMED OILS. 

The oils of roses^ orange-jiowersy and ca^ata.— These are made by 
infusion, like the pommades of the same odours; and it is an indis- 
pensable precaution, that we choose oils which are perfectly fresh; 
ior those oijasminej tube-rose^ jonquille^ and violet^ and, in general, 
of all delicate flowers,. the following is the process: — 

They place, on an iron frame, a cotton cloth, imbibed with olive 
oil of the first quality, and which they completely cover with the 
flowers. This layer must be but of little thicknesis. They continue 
this process, changing the flowers until the oil is saturated with the 
odour which they desire to communicate to it; at the end of this 
time, which we can easily conceive must be variable, they submit 
the cloths to the action of a press. This last part of the process 
usually occupies eight entire days. 

Vol. IV. — No. 5. — ^November, 1829. 38 
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ON DISTILLATION. 

The essential oils or essences obtained in the south of France, are 
those of roseSf neroli^ petit-grain^ lavender^ wild-thyme^ thyme^ and 
rosemary. 

These essences are distilled in the usual manner. They obtain, 
by putting into the body of the still forty pounds of rose leaves, and 
thirty pints (French) of water, and proceeding to distillation, fifteen 
pints of rose water. They then continue the operation until they 
have thus obtained 200 pints of water, termed No. 1. In this first 
distillation, they obtain an almost imperceptible quantity of the es- 
sence of roses; but in the second it becomes more apparent^ and, 
finally, in the fifth it becomes notable. 

The house of Langier, senior and junior, annually make 250 
ounces of essence of roses. 

In the distillation of orange-flowers^ they also obtain the essence 
of neroliy now become of remarkable importance. If they would 
obtain this essence, ihey follow the ordinary process, and repass the 
-waters of the first distillations upon new flowers. On the contrary, 
when it is intended to prepare orange-flower water of a good quality, 
they draw off a fifth part only of the water placed in the cucurbit. 

/Tie essence de petit-grain is obtained by distilling the leaves of 
the orange-tree^ the quantity of essence they afford depends upon 
their freshness. With respect to those of lavender, wild-thyme, 
thyme, and rosemary, they present no peculiarities in their extraction. 

ON SPIRITUOUS ESSENCES. 

Hose, orange, jasmine, tube-rose, cassia, violet, and other flowers. 
— ^They take three water-baths, furnished with covers, and put into 
one of them twenty-five pounds of one of the perfumed oils above- 
mentioned, and twenty-five litres of spirit, marking three-sixths; 
they stir the whole every three-quarters of an hour during three 
days; at the end of this time they decant the spirit thus perfumed, 
and pour it anew into the second water-bath; they again repeat the 
sa.me operation in the third bath, and the spirit then obtained is per- 
fected. By continuing the process with the same oil, they likewise 
obtain inferior qualities, and which they indicate under the terms, 
No. 2, 3, and 4. 

Some perfumers pretend that they dispense advantageously with 
these oils, by employing pommades strongly impregnated with odours; 
we cannot say to which of the two the preference ought to be given, 
as they obtain by both processes similar results. 

Scented Spirits. 
7 litres* spirit of jasmine, third operation. 
7 litres spirit of cassia, third do. 

3 litres spirit of three-sixths. 
2 litres spirit of tube-rose, third operation. 
Is ounces of essence of cloves. 

* The litre is nearly two and one-eighth English wine pints. 
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3 an ounce of fine n^roli. 
\\ ounce of essence of bergamottc, 
8 ounces of musk, second infusion. 
3 lUftB of rose water. 

Italian spirit of flowers, 

^ litres spirit of jasmine, second operation. 

£ litres spirit of roses, second operation. 

2 litres spirit of oranges, third operation. 

2 litres spirit of cassia, second operation. 

1 i litres of orange-flower water. \ : 

Spirit of Cytherecu 

1 litre of spirit of violets.* 

1 litre of spirit of jasmine, second operation. 

1 /t/re of spirit of tube-rose, second operation. 

1 litre of spirit of pinks. 

1 litre of spirit of roses, second operation. 

1 litre of spirit of Portugal. 

S Utres of orange-flower water. 

PERFUMERIES OF PARIS. 

CfPommades, — ^We can reckon twenty odours for pommades; from 
flowers and from compounds. This last kind of pommades is an imita- 
tion of those flowers which are not cultivated in France. The es- 
sences usually employed in making of pommades are those of bergor 
mottCj citron, cedrat^ limette^ Portugal, rosemary, thyme, wild-thyme, 
lavender, maijorum, and cinnamon. 

We divide these pommades into three qualities: — 

Fine pommade. 

Superfine pommade. 

Roman pommade. 

As these last require particular care, we shidl give the prepara- 
tion of the Roman pommade a la VaniUe, 
12 pounds pommade of roses. 
12 pounds oil of roses. 
1 pound VaniUe^ first quality, pulverized. 
6 ounces of bergamotte. 

The pommade must be melted in a water-bath; the vanille is then 
to be thrown in, and stirred continually for an hour; it is then left 
at rest for two hours; this time is sufficient for the vanille to be 
completely deposited; the clear part is then to be drawn off*, and the 
pommade thus formed will be of a yellow colour, which is much 
preferable to that of the ordinary brown colour. 

We must here make an observation relative to the odorous ex- 
tracts and waters. We should always employ in preference the 
spirits of flowers; which ought to be prepared by first macerating 
the flowers in the alcohol, and then adding the different essences. 

* Tbese spirits usually mark 38^ of the alcometre^ 



Digitized by 



Google 



300 On the MantifactMre of French Articks of Pirfumtry* 

necessary to give the perfume the required odour* Unfortunatelj, 
thej often neglect to perform this necessary operation. These 
spirits of flowers ought always to form the bases ot good perfumes. 

ODOROUS EXTRACTS. 

The alcohometric degree of the spirit employed for these, however 
variable^ should always exceed £8 degrees. 

ExtrcAt de Bouquet. 

5 litres spirit of jasmine, first operation. 
2 litres extract of violets. 

1 litre spirit of cassia, first operation. 
1 Htre spirit of roses, first operation. 
1 litre spirit of oranses, first operation. 

1 litre extract of pinks. 
4 gros of benzoin. 

8 ounces of essence of amber, first infusion* 

Extract of Peach Blossoms. 

6 litres of spirit, at three-sixths. 
6 pounds bitter almonds. 

2 litres spirit of orange-flowers, second operation. 
4 gros essence de laurier amands. 

4 gros balsam of Peru. 
4 ounces essence of citron. 

COLOGNE WATBR. 

There are two processes which are equally employed in the pre« 
paration of cologne watery namely, distillation and infudion. 

The first is now generally abandoned; but it is, nevertheless, be- 
yond contradiction, the preferable one. 

The onl^ essences which are employed, and which have given to 
this water its great celebrity, are the allowing: bergamotte^ citron, 
lavender, rosemary, Portugal, and neroU. All these should be of 
the firsf quality; but their proportions may be varied according to 
the choice of the consumers. 

The lavender waters are now indeed but little esteemed; never- 
theless, for their virtues, they are in daily use; they ought always 
to be prepared from th^ fresh flowers, and not by a solution of the 
essence of lavender in alcohol. 

0]>OROtJS WATERS OT LAVENDER, HOI^SY, VVtl^ERARY, ANI> ARQtB- 

BtJSADE. 

We can reckon, in articles of perfumery, thirty different odours; 
these are varied according to the choice and skill of the manufac- 
turer. We shall content ourselves with ^ving the recipes for the 
three following ones. Amongst these will be found the English 
honey-water^ which we now manufacture with great success. 
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6 litres of spirit of roses, third operation. 

3 /t7rM of spirit of jasmine. 

3 litres of natural spirit, of three-sixths. 

3 ounces of essence of Portugal. 

4 groa flowers of benzoin. 

12 ounces essence of vanille^ third infusion. 
12 ounces essence of musk, third infusion. 

3 Utrea of orange-flower water, of a good quality. 

Eau de MUt JFteurs. 

18 litres of spirit of three-sixths^ 

4 ounces of balsam of Peru. 

8 ounces of essence of bergafnolte. 

4 ounces of essence of cloves. 

1 ounce of essence of ordinary neroli. 

1 ounce of essence of thyme. 

8 ounces of essence of musk, third infusion. 
4i litres orange-flower water. 

JSau de Moussetine. 

2 litres spirit of roses, third operttioit.^ 

2 litres spirit of jasmine, fourth opefatidn. 

1 litre spirit of pinks. 

2 litres spirit of orange-flowers^ fbttrth ^ratieti. 
2 ounces essence of vanille, third infusion. 

2 ounces essence of musk, third infusion. 
4 gr&% essence ef sandal-wood. 

1 lUfe orange-flower water. 

All these three waters should mark twenty-four degrees. As they 
possess similar properties, thcj require no further remark. 

Lately, MM. Langier have invented two new waters; one of these 
is named eau de Langier^ and the other eau anti-pestilentietle. This 
last is principally intended to remove the disagreeable odours which 
are producecl whenever the chlorates are made use of. 

Dentifrice Waters* 

We shall indicate those of these waters which are most known. 

Eaux de Grenouchf balsamique^ dentifrice et rose itherSe.'^Some 
persons prefer to use powders; but they are always hurtful, on ac' 
count of the cream of tartar which they contain. 

Etherid Balsamic Water. 

3 litres of spirit of thr6e-sixths. 

2 gros of spirit of mint. 

2 gros spint of neroli, best quality. 

2 gro9 spirit of cinnamon. ^ ^ 

2 gros spirit of amber. 

1 gros of sulphuric ether. 
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Pat tiiem into a matras, and infase them in a water-bath for eight 
days, 

JBalsamie Water. 

l8 litres of spirit of three-sixths. 

I5 litres of spirit of cochlearia. 

1 J litres of spirit vulnerary. 

9 pounds of cloves. 
12 pounds of the roots of pirette. 
12 pounds of fine cinnamon. 

3 })Ounds of starry anise^seeds. 

2 gros of saffron. 

4 gros of fine spirit of mint. 

ESSENCES FOR REMOVING SPOTS. 

There are two essences equally employed for this purpose; the 
one is termed essence de citron^ and the other essence nouvelle a dS- 
tacher; both of the two have the advantage of not leaving any un- 
pleasant odour. 

Essence d Ditacher, Parfumee. 

3 litres of spirit of three-sixths. 
1 pound of white soap. 

1 pound of ox-gall. 

1 ounce of essence of citron. 

2 ounces of essence of mint. 

ALMOND PASTE. 

These are divided into three kinds, but are sll prepared nearly in 
a similar way; namely, brown almond paste, white sweet almond 
paste, and white bitter almond paste. 

The first is made of the kernels taken out of apricot stones, as 
also with almonds; these are formed into loaves, weighing five or 
six pounds each, and are then subjected to pressure, in order to ex- 
tract the oil (300 pounds of almonds will yield about ISO of oil.) 
The press is turned or squeezed closer every two hours, during three 
days; at the end of this time the loaves are withdrawn from the 
press, when they are dried, in order to be pounded; and, lastly, are 
passed through a sieve. 

The second kind is obtained by scalding the sweec almonds in 
boiling water, until their skins become completely detached; they 
are then put into a basket and cooled, and the skins entirely sepa- 
rated; when they are become dry, they are subjected to the same 
processes as the preceding. 

The third kind is prepared as the second is, only that bitter al- 
monds are made use of. 

[to be COKTiirUXS.] 
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On the Preparation of German Silver, Packfond, Mrgehton, or Elec" 

trum : a new Metallic AUoy. 

[From the Didionnaire Technologique, translated for the Technological 
Repository.] 

This is a new alloy, known by these different names; and is com- 
posed of copper, nickel and zinc; and which imitates silver sufficiently 
well, owing to its whiteness, its hardness, and its unalterability. 

To manufacture this alloy, which now begins to be much used in" 
Germany, it is necessary to commence, by purifying the speissy or 
kupfernickel; an ore which contains, besides nickel, a little cobalt, 
copper, iron, and much arsenic; and from which it is essential to free 
it. The Germans have not made known by what means they refine 
it; but it is probable, that by the aid of roasting, and repeated fu- 
sions, they free it from the arsenic. This, however, is certain, that 
we receive what is termed the pure nickel, from Germany, in two 
different states; namely, in small grains, well fused, and in the form 
of a coarse black sponge, which has no metallic lustre: they state' 
that neither of these contain any arsenic; nevertheless, they do con- 
tain a small portion of it; arfd in order to employ this alloy with 
advantage, it would be useful to search for a more exact method of 
purifying it. 

The following are the processes employed in Germany to make 
packfond, a^ described by MM. Robert and Co. This alloy i| 
formed in various proportions; and it is harder, and less liable to 
alteration, the more nickel it contains. Thus, for example, we may 
employ one part of nickel, two and three-quarters parts of copper, 
and three-quarters of a part of zinc. This last alloy is more diffi- 
cult to work, on account of its hardness; but as it is less liable to 
alteration^ so we should give it the preference for various utensils 
for culinary purposes, as well as for the laboratory. 

We must also observe, that ihepackfond is the better, accordingly 
as the zinc and copper, which enter into its composition, are the 
more pure; and they affirm, that' the presence of a little lead in the 
zinc, greatly diminishes the malleability of the alloy. 

Supposing, then, that we are furnished with all the materials pro- 

Eerly prepared, and have at command a wind-furnace with good 
ellows; we commence with pulverizing the spongy nickel, to which 
we add the necessary proportion of zinc, and place the mixture in a 
crucible, covering it with the requisite quantity of copper. When 
the crucible has been thus charged, and well covered, it must be 
placed in the furnace, upon a foot of baked clay, resting upon the 
grate of the furnace; the whole must be covered with charcoal, and 
exposed to the action of the fire. As the spongy nickel also con- 
tains some vitreous portions, and we must remove the scorias which 
float upon the surface; so, when the whole has entered into com- 
plete fusion, we must stir the alloy well with an iron rod, and which 
will also conduce to render the composition uniform in all its parts; 
we must then pour it itito iron moulds, well polished inside, and which 
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will form it into ingots, of about an inch thick. In order that these 
ingots may be conveniently laminated, we may make them about 
nine lines thick, nine inches long, and four wide. 

However well the process may have been performed, yet we shall 
find at the summit of the inj^ot, a depression, occasioned by the con- 
traction of the metal in cooling. Its fracture ought to exhibit a fine 
and close grain, without any air-holes; otherwise, we should find it, 
in working, to be a metal full of flaws and cracks. 

We shall now give, after M. L. Bauhardt, a process for preparing 
packfond^ which differs a little from the above. This consists in 
taking thirty-two parts of copper, and eleven parts of nickel, in 
grains; these are to be put into a covered crucible, and heated until 
complete fusion takes place; they mijist then be well stirred with an 
iron rod, to render the mixture homogeneous; and when the whole is 
in complete liquefaction, it must be poured into water, and granu- 
lated; it is then to be well dried, and again placed in the crucible; 
and when heated to redness, ei^ht parts of zinc are to be added; the 
.whole is then to be covered with a proper defensive flux, and the fire 
must be urged by a strong blast; and when the whole is well fused, 
the scorias must be removed, and the alloy be poured into an ingot 
mould. The alloy thus obtained, poi^sesses, according to M. Bau- 
hardt, a great degree of malleability, and is capable of i)eing drawn 
into fine wire; and it presents the same appearance upon the touch- 
stone, as silver of fourteen carats. 

In order to polish the various articles made of pact^ondy we com- 
mence with rubbing them with pumice-stone, next with charcoal, 
and then burnish them with a hard polished steel burnisher; using 
at the same time soap and water, or beer. When the burnisher be- 
comes dull, it must be brightened, by rubbing it upon a piece of baflf 
leather, impregnated with putty (oxide of tin and lead.) 

When there are cavities in the work, into which the pumice-stone 
cannot be made to penetrate, they may be whitened, by means of a 
solution of silver, or of tin, diluted with water. 

The soldering of the;>aei^on(i[ requires a great degree of attention 
in applying the heat, which must be done very gradually, if we 
would prevent cracks or flaws in it. It is generally soldered with 
an alloy oT the packfond with tin; or still better with fine silver. 

In order to clean articles made of packfond^ we may either use 
finely sifted wood-ashes, trlpoli, or ivory-black,* well washed and 
sifted, R. 

Remarks by Thomas Gill, Esq. — ^The nickel is chiefly obtained 
jn this country from the Staffordshire potteries, being procured in 
the extraction of the cobalt blue from its ores. In Parkes's ** Cht- 
mical CaUchism,^^ he says, "it is generally said, that nickel has 
never been brought into use in England; but I have just heard from 
Birmingham (in 1803) that some of the manufacturers combine it 
with iron^ and thus use it with great advantage; and that others melt 
it with brasSf in such proportions, as forms a very handsome com- 
pound metal, exceedingly useful for many purposes. The Chinese 
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use nickel^ in cotijunctioti with copper and ^.inc, for making various 
article&# 

** According to Proust, nickel used in certain propOTtions, gives 
a degree of whiteness to iron, diminishes its disposition to ru^t, and 
adds to its ductilitj. 

" M. Richter has lately (1 803) been occupied in a series of experi- 
ments upon nickel. He has found that this metal in its pure state 
is verj malleable, nearly as brilliant as silver, and more attractable 
by the load-stone than iron. It is generally combined with copper; 
but he has found a method of freeing it from that metal. He savs^ 
that when pure, it is not liable to be altered by the atmosphere^ that 
it is perfectly ductile, and has great tenacity.- Its specific gravity, 
when forged^ is 8,666. Annales de Chitnie^ torn. III. page 173. 

" The most abundant ore of this metal is a sulphuret of nickeU 
called kuk/emickely which is generally a compound of nickel, arsenicf 
and sulphuret of iron< 

***The valuable qualities which M. Richter has discovered in nickel^ 
show that it might be applied to many important usesj particularly 
for surgeon's instruments, compass needles^ and other such articles^ 
as it is hot liable to oxidize by the atmosphere. Should an eslsy 
mode df working it ever be discovered, we may possibly find this to 
be calculated for a greater variety of purposes than any other metah 

** It is a curious circumstance, that all the specimens of the stones 
which hive been said to fall from the atmosphere, containiron attdi/td 
with niekeL These stones, which have at different periods been seen 
to fall on every quarter of the earth, are supposed by many to be 
cast from a volcano in the moon. Very lately a shower of them felt 
in Norway, which covered an extent of three-quarters of a league 
long, and half a league broad. 

,** Nickel is employed by the Chinese in making their joac^onrf, or 
white copper, which is a beautiful metallic compound; but it has not 
been much used in Europe, although it may be had in considerable 
quantities. '^ 

We see now, however, that it is brought into consideraWe use in 
Europe; the Germans having employed it in many ways,- and par- 
ticularly id making the new musical instruments, formerly described 
by us, and for which it is admirably adapted; as the delicate tongues 
in them, are easily acted upon by the moisture of the breath, when 
they are made of steel, brass, or other oxidable metals. 



On Making Saltpetre in France, and in Spain, By Don Guillermo 

Bowles. 

Mr. Bowles states, that he has evident proofs that the basis of 
tiitre really exists in the earth, and in plants, in' different provinces 
of Spain, the same as in the soda of Alicant; and that any ox\e may 
convince themselves of this truth, and see saltpetre with its allkaline 
basis, in the manufactures of Castile, Arr^on^ Navarre, Valencia, 
Murcia, atid Andalusia, where it is matle witlmt the assistance of 
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vegetable matter; only sometimes throwing in a handful of ashes of 
mat- weed, merely to nitre the lie of earth; and the j make excellent 
saltpetre bj boiling the lixivium of their lands only; consequently, 
they have gunpowder in Spain, without being indebted for its fixed 
alkali, to the vegetable kingdom, there being a perfect fixed alkali 
in the earth. 

Let us now see how saltpetre is generally made in France, and in 
Spain; I say nothing of England or Holland, because they make 
none, importing what they want from the East Indies, where it is 
found naturally in the earth, as in Spain, where I have seen saltpetre 
made with the lixivium of nitrous earth, collected in places, where 
perhaps there never was a tree nor a plant. 

Every thing is carried on at Paris, as well as in other parts of 
France, according to royal ordinances, in t;he nianner I am going to 
relate:— the rubbish and filth of old houses is carried to the works, 
and pounded with hammers; the dust is then put into casks, perfo- 
rated at bottom, the aperture covered with straw, to give a free pas- 
sage to the li(][uor. Water is then poured on this dust, which, in its 
passage, carries away all the salme matter. This impregnated 
matter is called lie, which, if they were at that period to boil, would 
produce saltpetre of a greasy nature; to remedy this, they purchase 
the ashes of all the wood fires in Paris; from which they also draw a 
lie that is mixed with the former, and they then boil up the whole.* 
In proportion as the water evaporates, the common salt, which crys- 
tallizes when hot, soon falls to the bottom of the caldron^ and the 
saltpetre, which only crystallizes when cool, remains dissolved in 
the water. They draw oft* this water, loaded with saltpetre, into 
other vessels, and place it in the shade, where the nitre crystallizes* 
This is called saltpetre of the first boiling, having still some remains 
of common ^alt, earth, and greasy matter incorporated with it; it is 
conveyed to the arsenal to be properly refined, being boiled over 
again, and left to crystallize two or three times, or more, if found 
necessary; by which means it is cleared of all its impurities, and 
becomes perfectly adapted to the making of gunpowder, and the 
other uses to which it is applied in the arts. 

In Spain, where a third part of all the lands, and the very dust on 
the roads in the eastern and southern parts of the kingdom, contain 
natural saltpetre, I have seen them prepare it in the following man- 
ner: — 

They plough the ground two or three times in winter and spring, 
near the villages. In August, they pile it up in heaps of twenty and 
thirty feet high; they fill with this earth a range of vessels, of a coni- 
cal shape, perforated at the bottom, observing to cover the bottom 
with mat-weed and a few ashes, two or three fingers deep, that the 
water may just filtre through. They then pour on the water (some- 
times without putting in any ashes;) the lie that results from this 

• The fact seems to be this:—the salt they obtain from the lie of the rubbish, 
is a nitte with an earthy basis; the fixed vegetable alkali procured fi-om the 
wood ashes is then added; this alkali precipitates the earth fi^>m the nitroui 
acid* 9x^ taking its place, forms true saltpetre. 
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'operation is put into a boiler. The common salt, which, as we said 
before, precipitates and crystallizes when warm, falls to the bottom, 
in the proportion of forty per cent; the liquor is then poured into 
buckets placed in the shade, where it shoots, and crystallizes into 
saltpetre. The same earth, deprived of its nitrous qualjty by this 
process, is again carried back to the fields, and exposed to the ele- 
ments; by which means, in the course of a twelvemonth, assisted by 
the all-powerful and invisible hand of nature, it again becomes im- 
pregnated with a fresh supply of nitre; and what is still more sur- 
prising, and cannot be observed, without admiring the wonderful 
vorks of the omnipotent Creatoi*, the same lands have produced for 
time immemorial, an equal quantity of saltpetre; so that if the Su- 
preme Power was to annihilate all the factitious saltpetre of France 
and Germany, Spain alone could supply the rest of the world, with- 
out the aid of a fixed alkali^ ashes, or vegetables, if public economy 
joined hands with industry, and assisted in bringing these great points 
to perfection. I once asked one of these people the reason of that 
constant production of saltpetre; but his only answer was, ** I have 
two fields, I sow one with corn, and have a crop; I plough the other, 
and it furnishes me saltpetre!" [^Tech. Rep, 



On the Spanish Iron Ore of Mondragon^ in (htypuscoa; with some 
account of the famous Toledo Sword-hladesy so greatly valued for- 
merly in England. By Don Guillermo Bowles. 

** I SHALL now relate some particulars concerning the famous iron 
mine of Mondragon, which is about a league distant from the town 
of that name, in Guypuscoa. It is called by the Spanish miners, 
^ Hierro Elado^^ or frozen iron; is found in a red clay, and produces 
natural steely with this remarkable circumstance, that it is not to be 
met with any where else in the kingdom. They even preserve a 
traditional story, that this ore was used for those famous swords, 
which Catharine of Arragon made a present of to her consort, our 
Henry Ylllth; some of which still remain in repute in the highlands 
of Scotland, being suitable to their dpe^s, and are called Andre Fer- 
rara^ the name of the maker, which U marked on the blades. The 
famous Toledo blades^ those also of Zaragossa, called Bd Perillo^ 
mentioned in Don Quixote,and others, from the figure of a little do^ on 
the blade,* were also supposed to be made of tbe ore of this mme^ 
ivhich yields forty per cent, of ifietal, though rather difficult to fuse. 

• Cervantes endeavours to heighten the courage of Don Quixote, when he 
attacked the lion in the cage, by adding, " that his sword was of the common 
sort, and not so sharp as those famous ones with the Perillo mark.'* The Zai- 
ragossa artists had three distinct marks on their blades, viz. El Perillo^ a little 
dog? El Morilh, a Moor's head; and La Loba^ a wolf. Swords with the Loba 
mark, have the name of Jndre Ferrara on them, and are not uncommon at thif 
day in England. They show a sword in the small armory of the tower of Lop- 
don, with the name of Andre Ferrara, and no other mark, which was taken in 
the Scotch rebellion, in 1715. 
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Good steel may be obtained from it with very little trouble, becanse 
the iron b^s in itself the proper disposition to receive* in the furnace, 
the necessary carbon to make excellent blades; but without cemen- 
tation, it perhaps may not answer for files or razors. 

" These blades were generally broad, to wear on horseback, and 
of great length, suitable to the eld Spanish dress; but this being 
altf^redy when the Duke of Anjou ascended the throne of Spain, the 
French swords were introduced with their dress, which even now is 
pommonly called in Spanish, a military dress, vestido de military in 
opposition to the long black cloak, universally worn there before 
that epocha. So that the old Toledo blades fell into disuse, and 
th^ manufacture declined; but a new manufacture of sword blades 
has sinpe been set up at Toledo, for the use of the troops, and they 
ar^ said to be as well tempered as the old ones, and are able to bear 
roost extraordinary proofs; b(|t these are not made of the ore of 
Mondragon. 

^' T^iere ^re various opinions relating to the old blades we have 
been speaking of; some say they were only tempered in winter; and 
when taken out of the forge for the last time, were vibrated in the 
air in the coldest weather; others relate, that they were heated till 
they acquired that colour called cherry-red^ and then were 'steeped 
in a tub of oil or grease, for a moment or two, and then plunged in 
the same manner into warm water, all which was done in the depth 
of winter. Others will have it, that they were made of the natural 
«teel of Mondragon, with a list of common iron in the middle, to 
make them more flexiUe; and were then tempered in the common 
manner in the winter season. Such are the prevailing opinions about 
the blades of Mondragon, which are certainly excellent; but as to 
the present workmen of Mondragon, or in any part of Guypuscoa, 
they are jet unacquainted with the secret of converting iron into 
steel, or tempering it properly; and even in the making of tools, are 
far inferior to the artists of England. 

*"* It is somewhat particular, that to this day, they have no other 
word in the Spanish language for a brick-horn, or a bench-vice, than 
Vigomia, the Latin name for the city of Worcester, thought to have 
been once famous for 'works of that kind. 

*^ As many of the most ca()it^l workmen of Toledo quitted that 
city on the decline of their trade, and settled in different parts of 
the kingdom, where they supported the reputation of their art; and 
as their blades have since been dispersed all over Europe, those who 
arel:urious jn these matters, wjll, perhaps, not be displeased to see 
a list of their names; as by this means they may know them when- 
ever they fall in their way: — 
Bilboa, ----- Pedro de Lagaretea, 

Orgaz, Pedro Lopez, 

Lisbon - . - - . CMelchiorSaanz, 

' " ^ Juan Martinez Macfaacha, 

r Sebastian Hermandcz, 
Seville, - - - - J Pedro de Lezama, 

(.Juan Martinez el Mozo, ' 
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TFrancisco Alcocer,!* 
Madrid, - - - ,- " T Dionisio Corrientes, 

(^ Antonio Ruiz, 
c^„~^ Oulian Garcia, 

^"^"^^' 1 Andres Herraez, 

Valladolid - * - - - Juan Salcedo, 

Calatavud - - - C Luis de ^ieva, 

t^aiatayud, ^ Andres Munester, 

Cordoba, - - - - Alonzo Rios, 

Zaragossa, ... - - Julian de Rej, 
San Clemente, .... Lopez Aguado, 

fBarthoiome de Nieva, 
Cuellar and Badajoz, - - \ Calcado, 

(_ Campanero. 
^ The following workmen still remained in Toledo : — 

Zamorano, 

Thomas de Ajala, 

Juan de la Horta, 

Francisco Ruiz and sons, 

Juan de Vargas, 

Juan de Luizalde, 

Francisco Lardi,* 

Andres Garci^, 

Heras, father, son, and grandson, 

Alonzo de Sahagun and sons, 

Fernandez, 

Martinet 
^ Any old blades found with these last names, may be undoubt- 
edly considered as true Toledos, and executed by the most capital 
artists* 

^ Cervantes further relates, that Ramon de Hoces was famous at 
Seville for making of poniards. Nor should I forget the famous 
Montante of Spain, a huge weapon, used with btih hands at once, so 
well described by Milton, speaking of Michael's sword :^— 

*' With huge two-handed sway 
Bran^shed aloft, the horrid edge came down, 
Wide wasting."— Parad. Lost. Pook vi. 

^^ In the king's armory at Madrid, besides many curious and com- 
plete suits of armour, they had a fine collection of antique swords; 
amongst the rest, those said to have belonged to the Cid, and Ber- 
nardo del Carpio; also the sword of Francis I., and that of Jphn 
George, duke of Saxe-Weimar, taken from him by Charles Y., at 
the little of Horlingen* The swords of the Cid, and ffernardo del 
Carpio, were made at Zaragossa; but that of Fraticis, at V(|lenci4« 
as; was the sword, likewise in the armory, of that famous hero, Gar- 
cia de Paredes, with his name on the blade, and on the ojtber side, 
^^plu9vUra operi/bu8 credite.^^ Though these details may npw, per- 
haps, be considered as of little moment, it was not so with our ances- 
tors, who Mt a high value on these Spapish sword-blades, particularly 
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the Toledos^ a& may be collected from various passages in oar fa- 
vourite writers, — Shakspeare, Johnson, and Butler." 



On the German Polish for Wood. 

From information derived from Mr. Joseph Clement, the cele< 
brated engineer, we were the first to publish any accurate informa- 
tion on the French polish for wood, now become so universally em- 
ployed, and have continually added, from time to time, such farther 
particulars thereon as have come to our knowledge. 

Our scientific friend, Mr. J. I. Hawkins, hoif^ever, having lately 
returned from Vienna, where he saw this process performed by an 
excellent workman in the cabinet-making line, and where it was in- 
vented forty years since, has kindly furnished us with such valuable 
information on their superior method of performing it, that we lose 
no time in communicating it to our readers. 

The wood having been planed flat, and finished with the steel 
scraper, as in the usual processes for the French polish, has'its surface 
evened as follows: two pieces of pumice stone, having been pre« 
viously rubbed flat, are then to be oiled, and rubbed against each 
other, until they have acquired a uniform or even surface. The 
wood is then to be well rubbed with these, first longitudinally, then 
across, and, finally, in a spiral or circular manner, always obliterat- 
ing or removing the scratches or marks made by the former rubbing 
before finishing the succeeding ones; in this manner the wood will 
likewise receive a uniform surface, and will become ready for the 
application of the varnish. 

The Germans never use any other varnish, than a rather dihUe sth 
Itition of seed'lac, or shell-lac, in alcohol, for their polish; and, in- 
deed, the addition of any other material would only injure the great 
hardness of the lac varrnsh. If the varnish be required of a lighter 
colour than usual, in this case the clearest grains of lac ought to be 
selected in preference. 

77ie varnish is applied in thefollounng manner. A piece of sponge 
being wetted with the varnish, is to be laid upon five pieces qfUnen 
rag, the borders or edges of them being gathered together at the 
back, to serve as a handle to this rubber. When the varnish has 
penetrated all through these different thicknesses of linen cloth, a 
little linseed oil must be applied in the midst of the varnish. The 
whole extent of one surface of the article to be polished, must then be 
gone over at once, with this rubber; the varnish being also applied, 
first in straight lines crossing each other, and then in spiral or cir- 
cular ones, in the same manner as in the evening the surface of the 
wood; and fresh oil must be applied to the centre of the rubber, 
whenever a tackiness or adherence of the varnish is beginning to take 
place. If there are four or five different articles to be polished, each 
should be gone over in succession, in the above manner, and thus 
afford time for the varnish to acquire consistence, before applying 
another coat of it upon the former ones. In this way the process 
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must be continued, with the usual care and precaution, until it is 
thought that nearly enough varnish has been applied to the surfaces* 
One of the linen rags is now to be taken off, and the varnishing con- 
tinued with the remaining four, with a renewed surface, and the 
application of the oil upon the outer one; this again is then to be re- 
moved in its turn, and the process carried on towards completion 
with three thicknesses only; then with two; and finally, with one 
thickness of linen only. 

Should the varnish be required to be of atiy other colour than that 
afforded by the lac, it may be reddened^ by filing a little Brazil 
wood, and sprinkling the sponge over with the dust; changed yellow^ 
bv treating turmeric root m the same manner, and so. with other 
tinging woods, the colour of which is capable of being brought out 
by the action of alcohol upon them. 

Should, however, it be required, that a still more durMe polish be 
given to the wood; then the above process must be repeated at the 
end of two days after the first polish has been given to it; ne^t, in 
the course of a week; again at the end of a month; and lastly, at the 
end of three months; thus always allowing due time for the previous 
coats to become sufficiently hard, before applying the succeeding 
ones. In this manner,^ instead of having to lament the quick disap- 
pearance of this beautiful polish, as in the ordinary French method 
of doing it, we may calculate upon its enduring for years. 

The German cabinet*makers do not merely content themselves 
with polishing the exterior of their works, but extend this beautiful 
improvement to the drawers, partitions, and every other part of their 
interior fittings also, with great addition to their value; and indeed 
they also take much more care in the finishing of their woods gene- 
rally, than we are in the habit of doing. [Tech. Rep. 



Obeervations on the manner of Mamfacturing Indigo in the Southern 
Provinces of India; tmth some JRemarks on its Chemical Changes 
and Combinations. By Charles H. Weston, Esq. 

(Concluded from page 238.) 
With sUch a view of the important changes which thus occur, we 
see that, chemically speaking, there is no such difference in the two 
processes as we might be led to imagine from the varied manner of 
manufacturing the indigo. The silent and gradual change which 
passes upon the dried leaves in the storehouse, is precisely analogous 
to the absorption of oxygen which precedes, and, in this instance, 
continues to be simultaneous with fermentation.^ It might be fur- 

*Although vinous fermentation can be carfied on completely excluded frort 
the atmospheric air ( Fide Brande's 'Manual of Chemistry,* vol. iii.) this does 
not seem to be the fact in the present case of common fermentation, or partial 
decomposition. Dp. Bancroft, in his first vol. p. 185, writes, — "But it was ful- 
ly ascertained by Dr. Roxburgh, that a copious ahsorption of air from the at- 
mosphere did occur; and that oxygen did combine with the basis of indigo in 
a considerable degree during fermentation, was manifested by the progressive 
chuiges which, as usual, constantly took place in the colour of the liquor 
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tlier remarked, that the injury, arising from keeping the leaves after 
the acquirement of the ^4ead colour," to which I nave before aUuded, 
has its paraliei in the injury sustained by excessive fermentation in 
the Bengal process. The period^ during which the leaves are kept, 
appears, indeed, to be the only time in which the leaves could have 
received oxygen to ^ticA an extent; because, during the growth, as 
long as the sun's rays are exerting their direct influence upon them, 
they copiouslv ^ve out oxygen gas, and, during the absence of the 
sun, the exhalation of carbonic acid gas, necessarily employs another 
portion of oxyeen,* 

Before quitting this part of the process, I will here state another 
ex|>eriment on the solution of greea leaves in cold water, because, 
while it at first appeared completely to upset the conclusions I had 
deduced from former experiments, it did, upon subsequent considera- 
tion and examination, strongly confirm the truth of them. 

Green leaves steeped in cold water for fifteen mintftes began to 
tinge the water with a greem^A yellow. Leaves from the same plant, 
after five hours' boiling (the loss of water by evaporation being con-' 
stantly supplied^ gave out a proper extract of indiso; and from an- 
other portion of leaves, after twenty-four hours' digestion in coid 
Water, the whole of the indieo was precipitated, and tne supernatant 
liquor clear, and of a good "brandy colour." These were unex- 
pected results,^ and they seemed to throw a doubt over the con- 
sequences of every one of the former experiments: my first inqui- 
ries and examination were, therefore, directed to the plants from 
which the leaves had been taken. I found the plant had been cut 
tme month previously, and that the leaves were some few under 
leaves remaining on each plant of the former crop. Now, as the 
leaves had become ripe one month before, they had arrived at, and 
passed, the maximum capabilities of their physical powers; and their 
organs had long ceased to perform their proper functions in decom- 
posing carbonic acid, and of exhaling oxygen gas. We know that 
fruit, when ripening, absorbs oxygen,! although allowed to remain 
on the tree, and the same tendency doubtless exists in the whole 
vegetable world in a greater or less degree. The leaves subjected 
to the above experiment had assumed a much darker sreen than 
leaves possess at the proper time for cutting, and a9 they had passed 
beyond the full period of strength and health, they could have no 
other tendency but to absorb oxygen. J They had then^ consequently, 

during the fermentation until it acquired a full green^ and even a bluish colour, 
the froth, or scum, becoming, more or less, blue at the same time." See, also, 
p. 176. 

• I have qualified this remark by adding, " to such ah extent," because it is 
not intended to intimate that either during the day or night the balance of 
oxygen is not in favour of the plant. The contrary, in both cases, is clearly 
proved by the experiments of Saussure,' as mentioned in Thomson's ' System 
of Chemistry.* 

f M. Berard of Montpellier has showed that fruits, in ripening, convert the 
oxygen of the sur into carbonic acid. — ^Datt's JlgricuL Chem, See, also,Br^ 
Smith's Botany^ p. 155. 

% Vide Sir H. Dayz's JgricuL Chem. p. 207—209. 
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been andei^ing, for at least three weeks, the same process, though 
perhaps in a less decree, which the leaves in the warehouse had ex- 
perienced, and had absorbed on the plant, that given quantity of 
oxygen which is necessary to render th*^ colouring matter of the 
leaves soluble in water. Such a view of the subject reconciles all 
apparent difficulties. i 

The difference in the effects of ebullition upon the green leaves, 
in Experiment No. 4, and upon these in the last experiment, in re* 
ference to extent, can be easily explained, on the supposition of a 
previous absorption of oxygen^ since, within certain limits, matter 
has its affinity for oxygen increased in a kind of geometrical ratio 
by the previous absorption of oxygen. 

From this last experiment we get possession of this important fact, 
that in practice, the age of the plant, and the time for keeping it, 
should always be in an inverse ratio; that is, if frtymfear of rain the 
plant be cut toa seon^ the leaves should be kept a little longer^ and if 
from want of sufficient sunshine the cutting be deferred till after the 
plant is fully ripe^ the leaves will not require to be kept so long. 

We now suppose the indigo leaves, after their due keeping, ready 
to be transferred to the **steeping vat,'** where they are commix- 
ed with water, in the proportion of about one volume of leaves to 
six of water, and allowed to remain for two hours. The great affini- 
ty of ihdigo for oxvgen is here very manifest. In the quick change 
of the colour of the (eaves which float on the surface, and are expos- 
ed to the action of the atmosphere, to a blackish blue, when con- 
trasted with those below whicn remain unchanged. On this account 
the vat is, every now and then, ^Humed,'' that is, the floating leaves 
are immersed. This steeping part of the manufacture constitutes 
the characteristic difference between the green and the dry process. 
In this instance, it is a simple infusion of the leaves without fermen- 
tation; in Beneal, the branches, together with the leaves, are steep- 
ed and allowed to ferment. 

After two hours' infusion, the water, which, from the solution of ^ 
imperfectly-oxygenized fndigo, has acquired a fine green colour, is 
allowed to run off from the leaves through strainers into the ^beat- 
ing vat." Two hours are generally supposed to be sufficient to 
extract all the colouring from the leaves, and the following experi- 
ment seems to conflrm this supposition. t 

^^Refuse leaves of indigo taken from the vat, and quickly rinsed, 

• A vat is an uncovered reservoir, built of brick, and lined with stucco pre- 
pared from burned shells; it is usually about tliirty feet square, and twenty-six 
inches deep. 

f Whatever may be the necessity of making use of hot water for obtaining in- 
digo from the leaves of the nerium tinctorium, or the advantages to be derived 
from its use in the fermentation of the indlgofera tinctoria, which Dr. Rox- 
burgh mentions, no possible advantage can be derivable from such manage- 
ment in the dry process; because, as we find that the solvent power of cold 
water is quite sufficient to extract the whole of the blue colouring matter, an 
increase of that power, by the adctition of caloric, could only have the effect of 
dissolving other substances which are foreign to the dye. 

Vol. IV. — No. 5. — ^November, 1829. 40 
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to remove any indigo externally adhering to them, were digested in 
cold water for one additional hour. They gave to the water a pink^ 
ish colour, but no green tinge, from which was obtained, by a solu- 
tion of acetate of lead, a delicate whitish yellow precipitate.'' My 
observations, of course, refer to leaves properly kept and properly 
dried^ because, if prematurely put into the vat, the time necessary 
for the entire extraction of the indigo would be much greater. But 
the green liquor cannot be allowed to remain so long upon the leaves, 
because a partial precipitation of indigo would take place before it 
passed into the beating vat 

In the beating vat the solution is agitated bj the paddles of ten or 
twelve natives tor about two hours, during which time the fine green 
liquor gradually darkens to a blackish blue. No precise time can 
be laid down for the continuance of this part of the process, as the 
absorption of oxygen, which is thus effected, and hastened by beat- 
ing, and the consequent continual exposure of some new portions of 
the liquor to the atmosphere, depends on circumstances, such as the 
former preparation of the leaf, and the immediate influence of the 
sun.* 

The only criterions to guide us, are — the peculiar black hue of the 
liquid, the whiteness of me froth thrown up by beatine,t and the in* 
cipient separation of the particles of the indigo. This last effect can 
be easily seen by placing a small quantity in the palm ofJh€ hand, 
and more distinctly by pouring some into a white plate. 

At this time lime-water is thrown into the vat, and well immixed 
with the liquor. The whole is then allowed to rest for three hours, 
and the supernatant liquor, which is, or ought to be, of a fine bright 
Madeira colour, is allowed to run away from the precipitate, by 
cocks placed at different heights. The indigo is then removed from 
the vat to the covered part of the manufactory called the laboratory, 
where it is put on a strained cloth, and allowed to drain through- 
out the night. 

But as the beating process is the most material part of it, so it is 
here that we most sensibly feel any improper management with re- 
gard to the leaves. Premature cutting of the plant, imperfect dene* 
cation of the leaves, and even the previous occurrence of much 
cloudy weather, while the plant was growing—* show their bad effiscts 
in the necessity of a much more lengthened beating, and in impart- 
ing to the froth a green colour, which, otherwise, as the oxygen was 
absorbed, would, by a precipitation of the indigo, have become white. 
When the two first evils are to a greater extent, no beating will 
precipitate all the indigo, and, consequently, much will be lost. 
The supernatant liquor, instead of being of a fine Madeira colour, 
will remain a dark, dingy Madeira colour. J The following experi- 
ments will give force to this observation:— 

* It has been before remarked that the vats are uncovered, and therefore ex- 
posed to the direct rays of the sun. 

t This must be regarded with some limitation, as we ^all see soon what will 
prevent sometimes the whitening of the froth. 

^ Dr. Bancroft confirms this remark. 
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"A quantity of Madeira colour liquor left after the manufacturing 
of indigo improperly dried, was reduced by boiline to one-third itg 
bulk. The colour was deepened, and the smell ofit highly saccha- 
rine, and blackish indigo was precipitated. At this time the yellow 
extract of the liquor appeared to begin to separate. The liquor, af- 
ter the removal of the precipitated indigo, was boiled for other seven 
hours, supplying the loss occasioned by evaporation: more indigo 
was precipitated, combined with some of the extract. " 

Again, "Another portion of the Madeira colour liquor was first 
exposed to the action of the atmosphere for seventeen hours, and 
then beaten for two hours. The solution became greenish by the 
additional absorption of oxygen, and a little indigo was pr-ecipitated." 

As, therefore, the quantity of the precipitation depends upon, and 
is in proportion to, the oxygenation of the indigo, the importance of 
carrying on this beating process to its maximum to obtain the whole 
coloi/ring matter is evident; but there is another extreme to be 
avoided. 

When indigo is combined with a certain quantity of oxygen, its 
colouHess base acquires a blue colour; but after this point is passed, 
and a further combination of oxygen has taken place, the colouring 
matter passes from a blue to a blackish-blue, and the indigo is tech-^ 
nically said to be <^ burnt." If beating be carried on stul further, 
the ^anulated indigo becomes specifically lighter, and a partial re- 
solution of it follows, and it is therefore unavoidably lost. Each of 
the different effects here mentioned will be more clearly pointed out 
and understood, by perusins the following memorandum: 

^^A green solution of indigo from the vat Was agitated fpr ten 
hours. The supernatant liquor, instead of being a fine clear Ma- 
deira colour, became like burnt umber^— resulting from a partial re- 
solution of the indigo. The indigo became specifically lighter, and 
remained floating in the menstruum. The whole was filtered, and 
the indigo properly pressed and dried, and the cake when broken 
was blaScJ* 

Beating, strictly speaking, is not essentially necessary to the for- 
mation of indigo, but is rendered expedient by the accumulation of 
the green solution in one place, and the consequent non-exposure of 
a great part of it from the influence of the oxygen of the air.* I 
make this remark, because I have found that portions of the green 
liquor could be completely oxygenized by bare exposure to the at- 
mosphere, without agitation. " Made a solution with indigo leaves, 
filtered it, and divided it into two equal parts,* one part of which 
(No. 1.) was exposed to the direct influence of the sun's rays, and 
the other (No. 2) was kept in a dark place. The first portion wIeis 
considerably in advance of the other throughout the process, so that 

• This remark will serve to render evident the expediency of precipitates, 
although, as we shall soon see, they be not necessary in the small way. Dr. 
Boxburgh well describes their utility, when he says: — " If well chosen, and in 
proper proportions, they forward the operation much^ causing a larger produce 
than could be had without them." His advice as to the time for using them, 
is worthy some attention. 
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when No. I9 in two hours and a half, was completdy precipitated, 
leaving the supernatant liquor a fine clear Madeira colour, No. 2, 
in the same time, was but partially precipitated, and the superna- 
tant liquor remained greenish. After longer exposure, however, the 
whole indigo of No. 2 was also precipitated." 

Bj this experiment we learn, not only that a complete precipita- 
tion can take place without beating, but without the assistance of 
lime-water. We also learn that sunshine can hasten the beating 
process, as I before remarked; the great affinity of indigo for oxygen 
enabling it to separate and combine with that gas, which always co- 
exists with the least refrangible rays of light.^ 

Having s^d thus much on this most important part of the manu- 
facturing process, I shall now make some observations upon the yel- 
low extract of the leaf, which has been denominated *' uie superna- 
tant Madeira-colour liquor." We see that the indigo leaf imparts 
to water two distinct colouring matters — the blue and the yellow; 
and tliat a solution of the latter, when a complete precipitation of 
the indigo has been effected, is bright and clear. This extract ap- 
pears to have many qualities in common with the blue. From ex- 
periments already detailed, it has, like indigo, an affinity for oxygen 
(although, indeed, in an inferior degree,) its colouring matter is ca- 
pable of being deepened by the absorption of oxygen, and by a far- 
ther absorption in part precipitated. Its affinity for indigo is also 
great, for it is always combined in some degree, with the granulated 
indigo: and when tne yellow dye ceases to be ^iven out from it to 
cold water, hot water will extract another portion, as we shall by 
and by see; and again, after the whole process is completed, pound- 
ed indigo will afford more colour to boiling water. 

I have found that a solution of acetate of kml will throw down 
from this Madeira-colour liquor a fine yellow precipitate; and that 
this, when filtered and gently dried, remained unchanged after an 
exposure to the air for nine months. But a more delicate yellow 
colour can be procured, by adding acetate of lead to a filtered green 
solution of indi^ from the steeping- vat, when the indigo is first pre- 
cipitated combined with the salt, leaving the supernatant liquor 
clear. To this solution, filtered, again add acetate of lead, and the 
precipitate will be a fine yellow, brighter than that separated by 
beatinc. 

I endeavoured to fix that colour on cottcm-cloth, and found that, 
by frequent alternate steeping the cloth in this Madeira-colour li^ 
quor, and drying it, and so saturating it with the colouring matter, 
and subsequently steeping it in a solution of acetate of lead, an in- 
soluble precipitate was e&cted between the fibres of the cloth; and 
the yellow colour was imparted. But I have not followed up this 
experiment, and therefore can say nothing of the permanency of this 
coumr alone, or when protected by an uter dip in the blue Tat for 
obtaining a green; or how the colour may be affected by aluminous 

• Vide " Light and Caloric."— Thom8o»'8 Syst. of Chem,, and Ubb^s Chem. 
Did* 
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and otiliar inerdsBts. J hav« nevertheless thought that some notice 
should be taken of this experiment, imperfect as it really is, that it 
might serre as a hint to some scientific indigo-planter, whose nu- 
merous opportunities will enable him to try whether the immense 
quantities of colouring matter now daily allowed to run to waste 
can be turned to any advantage. 

I have said that the indigo leaves produce two dyes-*— the blue 
and the yellowy strictly speaking, however, there is yet another oo- 
loar which may be thus obtained* The refuse leaves taken from die 
yat, and well washed, to remove all colouring matter adhering to 
them, when boiled for an hour and a half, will render the water yel- 
low, tinged with green. This water, kept in full ebullition for two 
hours (supplying the loss occasioned by eva{>oration,) will, when fil- 
tered, afford a precipitate, which, wlien dried, will in colour be a 
dun-slate, and in quantity perhaps about equal to the blue extrMt 
such leaves have produced. This observation, as it can lead to no 
practical advantage, is made for the man of science, rather than the 
man of business. The precipitate appears to be very impure, and 
mixe^ with some oi the.nner parts of the fibres of the leaves. 

We now revert to the manufacturing process. The precipita^d 
indigo left in the vat was transferred to tne cloth-strainer within the 
laboratory, and allowed to dr^n throughout the night. On the fol« 
lowing morning, the ^digo is put into the copper, with a quantity 
of hot water, and raised to ebullition. As the mass is gradually 
heating, a quantity, of scum rises, which is immediately removedf, 
and as soon as the whole is brought to the baling point, the fire is 
withdrawn. The contents of the copper are retaken to the strainers, 
and the drained indigo is then divided into small portions, and each 
portion well worked by the hands of the natives. This manipulation 
IS continued till the indigo be freed from air-bubbles, and has as- 
sumed a close, fine, and smooth appearance. The whole is then 
carried to the pressing-box^, which are usually square, and of suffi- 
cient depth to leave the cake about two inches and a quarter in 
thickness. By. means of a powerful screw, the water is separated 
from the indigo, which is then left in a large square cake. This is 
subsequently cut into small cakes, which, gradually dried in the 
shade, and carefully protected from the hot land-winds, are thus 
rendered fit for exportation* 

This last part ot the process I have described as succinctly as. 
possible, because I felt I was travelling over a path already ^ell 
trodden; but I cQuld not wholly pass it over, as I wished to make 
some observations upon the uses and e^/« of boiling, as they have 
occurred to,m}r mind, and whidi 1 have mot seen mentioned in any 
work upon indigo. Dr. Bancroft^ indeed, speaks of boiling indigo, 
in copper vesseU^ but this was boiHi^ indigo in a weak solution of 
soda, for the note purpose of removing- impurities, and, therefore, 
differs from that we are now considering* 

The first effect of boiling appears to b& a condensation of the par- 
tides of indigo, because I have found that the aggregate quantities 
of indigo and water, when taken out of the copper, show a much 
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sreater deficiency than could possibly, I think, hare resulted from 
loss by evaporation. 

Another advantage arising from boiling, is, I should say, the re^ 
moval of much extraneous colouring matter from the indigo. I have 
before observed that the affinity between the yellow dye and in- 
digo is such, as always to combine with the precipitated indigo. 
Cold water, whether affused over, or digested upon, this precifntate, 
extracts no colour, but the hot water in the copper is always as 
strongly tinctured with the brandy colour as the supernatant liquor 
of the heating vat. 

Another advantage derivable from partial boiling is an improve^ 
meat of the hue of the indigo, occasioned, I infer, by an additional 
absorption of oxygen. Experience has shown the observant manu- 
facturer, that indigo, when boiled, possesses a purplish hue, which 
indigo carried from the strainers to the pressing boxes does not pos- 
sess; experiments before detailed, prove that oxygen is absorbed 
during ebullition, and even to such an extent as to precipitate indi- 
go—and oxygen we know to be the direct cause of colour; — we may 
therefore fairly infer, that the improvement of tint in the co^er is 
occasioned by its absorption. The following memorandum will per- 
haps throw some light upon this part of the process, and giye us 
some caution as to the extent to which it should be carried >— 

<^ Boiled indigo for seven hours after its own proper bmling, and 
constantly supplied the loss of water: tiirown upon the filter, the 
separated liquor was a good brandy colour. The indigo pressed 
and dried proved to be a dead blue." 

From this we learn, first,.that after the fine purplish hue has been 
acquired, we have arrived at the maximum ot improvement in co- 
lour, and that any further accession of oxygen delenorates the colour. 
And, secondly, that the oxygen so absoroed by boiling, is in a pro- 
portion far less than during the beating process.^ 

Another use of boil ins is the throwing to the surface a quantity 
of scum, which is usual^ said to consist of resinous impurities; but 
of this I would affirm nothing, inasmuch as I have never examined 
the chemical qualities and nature of this substance. 

I have now eiven a pretty full account of the dry process of ma- 
nufacturing indigo; in detailing which, my object has been to give 
some chemical rationale of the different parts of the process, to ven- 
ture suppositions respecting the nature of those changes to which 
the plant is necessarily subjected; and at the same time to point out 
the grand characteristic difference between the steeping and the fer- 
menting modes of manufacturing. 

This paper, I am aware, cannot be considered sufficiently com- 
prehensive in matter, as it by no means imbodies the whole process, 
practical and theoretical; and I doubt not, but, to the chemist, many 
of the jMreceding pages afford abundant specimens of much that is 
superficial, both in observation and in scientific knowledge. I was, 

• Compare this experiment with that in wluch the effects of excessive agita- 
tion were related. 
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however, alone induced to offer any remarks upon such a subject, 
from the conviction that the almost entire absence of in formation 
would give to them a kind of artificial interest which otherwise they 
could not have possessed. It is but justice, indeed, to myself, to 
add also, that these memoranda iv;ere originally never intended for 
the perusal of a second person, but that they formed the first experi- 
ments I ever made on the interesting properties of indigo. These I 
had fondly hoped, at some future period, to have extended so far as 
to give myself a full insight into the whole process, for much addi- 
tional examination is absolutely necessary. Some of the advan- 
tages, for example, of boiling the indigo, as they have struck my mind, 
have indeed been alluded to, but more experiments and closer at- 
tention may bring to light other, and, perhaps, more important effects, 
than some of those already mentioned. So, also, with respect to 
the other parts of the process, which I consider rather as an outline 
to be filled up by future observations. With proper apparatus, and 
a little perseverance (as almost every part of the manufacture may 
be conducted under receivers, &c.) not only may the nature of the 
changes which are constantly taking place be clearly and unques- 
tionably explained, but the quantities of gases absorbed and evolved 
be correctly ascertained* 

Circumstances have prevented the possibility of my renewing 
such delightful employments^ I therefore leave my observations, un- 
satisfactory as they ma^ be, as hints to others, who may have both 
opportunities and abilities to investigate the subject throughout all 
its bearings. [^^rterly Journal. 



On the Early History of the Steam Engine. 

A PAPER on this subject* and particularly on the rival pretensions 
of France and Great Britain, published by M. Arago, in the <« An- 
nuaire du Bureau des Longitudes" for 1829, has excited more at- 
tention than might have been thought due to so hacknied a topic. 
The cause of that attention will, perhaps, be found in the preface by 
which the paper is introduced, and of which the following is a trans- 
lation. 

^ The steam engine has rendered such important services to in- 
dustry and navigation, that we cannot be astonished at the eageiiiess 
with which various nations have disputed the honour of the invention. 
Yet it will not be heard without surprise, that in England alone one 
hundred thousand copies of the works in which this liistorical ques- 
tion is discussed, have been sold within a very few years. Such 
striking success is due, I doubt not, principally to the lively interest 
which tiie steam engine must naturally excite in a country where it 
is met with at every step; but may we not suppose that self-love has 
had some share in producing this effect? Ask the member of the 
House of Lords, and the most simple artisan; the merchant whose 
speculations have led him into every region of the world, and the 
farmer who has never passed the borders of his own county; traverse 
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the manufactories of Binniiigham, Manchester, and Glasgonr, and 
the humblest workroom of a cotti^; every where you will hear that 
the first inventor of the steam ensrme was the Marquis of Worcester. 
Every where this name will be cued, and it will be followed by those 
of Savery, of Newcomen, of Beighton, of Watt, of Homblower, ef 
Woolfe, &c. &c. Literary men, and those who cultivate the sciences, 
have, in general, opinions no less decided. If you open the Fecent 
Encyclopaedia of Dr. Rees, you will find this passage; ^ the steam 
engine follows next to the ship in the order of inventions, but in an 
Elfish Encyclopaedia it will take the lead, from the circumstance 
of its being wholly invented and brought into general use by <»ir 
own countrymen.' And then, as if this were not sufficiently clear; 
^ the steam engine has been invented by a small number of individu- 
als, all of them Englishmen.' 

<^ Th6 celebrated professor John Robison, of Edinburgh, is quite 
as positive. He says, * the steam engine was, beyond all doubt, first 
invented by the Marquis of Worcester, in the reign of Charles the 
Second.' Then, after having refuted by arguments, which I will 
examine, tbe pretensions of those French authors who affect to mix 
up the name of Papin with the historjr of the steam engine, Robison 
declares, ^ that he does not hesitate in giving the honour of the first 
and complete invention to the Marquis of Worcester.' A philoso- 
pher, not less illustrious for the profoundness of his knowled^, than 
for the vastness of his erudition, Dr. Thomas Young, has joined his 
imposing testimony to those I have quoted. According to him, the 
Marquis of Worcester is the first inventor of the steam engine, the 
first who has used the pressure of vapour as a prime mover. In the 
rapid view which he takes of the ameliorations which this machine 
has successively undergone, no names appear but those of English- 
men. I could also cite the able professor of Mechanics at the Royal 
Institution, Mr. Millington; a distinguished member of the new 
University of London, Dr. Lardner^the author of an esteemed 
Treatise on Mechanics, Mr. Nicholson, &c. dec. 

*^ Decisions so numerous, so positive, the just reputati<»i of the 
works from which I have quoted them, would seem to exclude the 
shadow of a doubt. When, therefore, at the desire of the pupils of 
the Polytechnic School, I attempted, some years since, to trace the 
chronological series of impuovements in the steam engine, from its 
oHein till our own time, I expected, I say it without equivocation, 
to have only English mechanics to cite. This was, however, a mis- 
take. Our neighbours on the other side of the channel are not the 
sole, neither are they the first, inventors of the steam engine." 

The last paragraph of this preface will explain the reasons for the 
extraordinary notice which has been taken of the paper. It has been 
supposed that the dispute was as new to every body, as M. Ara^ 
describes it to have been, a few years since, to him. But the fact is, 
that the dispute, if it may be so called, is as old as the steam en^ne 
itself, and it has been kept constantly alive for the last hundred 
years, as every one acquainted with the works of Belidor, Bossnt, 
Montgery, and many others on the continent and in England, must 
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be folly aware. The first of these writers alludes to it in his " Ar- 
chitecture Hjdraulique," published in 1725, and concludes thus: 
*< a proof that the steam engine h^d its origin in England, is obtained 
from the fact, that all the engines erected out of England have been 
the work of Englishmen." After this testimony by a Frenchman, 
writing when the facts were fresh in the recollection of the scientific 
world, it is almost too much to charge all the English writers (one 
only excepted) with having sacrificed the truth to their national pre- 
judices; and especially when this is coupled with such an extraordi- 
nary demand on their credulity, as is made by the assertion that a 
Jew year^ since M. Arago imagined that none but English names had 
been associated with the history of the steam engine. If M. Arago 
were thus ignorant of the facts, the circuo^stance is evidence of sup- 
pression or neglect, not so much on the part of the English, as on 
the part of the French writers, who on this subject are numerous 
and voluminous, and with whom M. Arago could not have been un- 
acquainted. If^ a few years since, M. Arago did not know that 
France had produced the steam engine, we may presume that it was 
a fact not generally known in France. If, then, France had forgot- 
ten her own work, England might have been pardoned for not recol- 
lecting it. * 

The best reply to M. Arago's paper will consist in a brief expo- 
sition of every known step in the application of elastic vapour to the 
production of motive forces; from which may be deduced the real 
yalue of those facts which the English are incorrectly charged with 
suppressing, and from which also will be seen how unnecessary was 
the following declaration of M. Arago: ^^ Mes citations, mes analy- 
ses, seront exactes; on pent y compter." It is not udual for scien- 
tific writers to premise that they are not going to falsify their ex- 
tracts; the name]of M. Arago would have been considered a sufiicient 
security against such a proceeding. It will, however, be found in 
the sequel, that some of the citations are not quite exact^ and that 
the variations are always in favour of the writer's hypothesis; but it 
would never have been supposed that the variations were made de- 
signedly, even without the singular protestation before quoted. 

The earliest known suggestion for the use of steam, is one made 
about one hundred and thirty years before Christ, by Hero, of Alex- 
andria, and published in his ^^ Spintalia." Its principle and mode 
of action will be understood from Fig. 1, where a represents a globe 
moving freely on its axis in such a manner as to permit the constant 
introduction of steam from a detached boiler. The steam escapes 
through the bent tubes 6, 6, and gives, by its reaction, a rotary mo- 
tion in the direction of the arrow. 

Fig, % describes another apparatus of Hero, in which a is a globe 
half filled with water, which is partly converted into vapour by ex- 
posure to the sun. A pressure is thus ' occasioned on the surface of 
the water, which is consequently driven up through the syphon &, 
into the cup e, whence it descends by the pipe c/, into the close ves- 
sel c, also half filled with water. When the globe a cools, the water 
it contains is relieved from the greater part of its pressure by con- 
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densation, and the water rises from the vessel c, through the pipe/, 
to supply what had been driven over by the elasticity of the vapour. 
Thus the water is alternately expelled from, and restored to, the 
elobe, bv the alternate production and condensaUon of elastic vapour. 
^ ^ Fig.l. Fig- 2. 




It is obvious thajt the engraving in this case is a mere diag;ram; 
that the apparatus would require a valve opening downwards m the 
pipe (/, and another opening upward in the pipe/. They are omit- 
ted in Hero's diagram, most probably for the reason, that the use 
and application of such valves were then too well known, and too 
obvious to reauire notice. 

The first of the two contrivances above given, is quoted bv M. 
Ara^o. The second he omits, though both are contained in all the 
editions of Hero's well known treatise. In this case, therefore, the 
citation^ if not inexact^ isincompletej and it happens that the second 
apparatus anticipates the principle of both the contrivances on which 
M. Arago builds his theoryi that the steam engine is a French in- 
vention. 

A translation of the work of Hero was published in Italian, by 
Baptista Porta, in 1606. He repeats 
Hero's inventions, and adds the fol- 
lowing of his own, illustrated by a dia- 
gram, in which is shown the furnace 
for heating the water. In Fig. 3, the 
furnace is omitted; in other respects it 
is a copy from the work of Porta. The 
boiler, a^ has a long neck, which passes 
through the bottom of the close cistern 
b. A.bent pipe or syphon, c, is closely 
fitted into the top of the cistern, and 
descends nearly to the bottom. When 
the fire is lighted under a, the steam 
ascends into the cistern, presses upon 
the water, and forces it up the syphon, 
C9 whence it runs in a stream. 
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This 18 altogether a very extraordinary suggestion, and consider- 
ing how well Known must have been the works of the celebrated 
Baptista Porta, it is surprising that the project was not sooner re- 
"duced to practice than is found to be the case. The contrivance is 
a great improvement on that of Hero, (not because artificial heat is 
employed, for it is obvious that Hero proposed to use solar heat, 
merely for the sake of variety, but) because the steam from heated 
water in one vessel is made to drive up cold water from another 
vessel; instead of driving up the heated water from which the steam 
is produced. With this important modification, the apparatus re- 
sembles that proposed by the Marquis of Worcester, in 1663, ex- 
cepting only in the extent of its power. The difference is merely, 
one of degree. Porta's drawing and description, put into the hand 
of any intelligent workman, could not fail to realize all that the 
Marquis of Worcester hinted at in regard to the steam engine. 

This apparatus of Baptista Porta is neither described nor alluded 
to in the paper of M. Arago, which professes to give eveiy sugges- 
tion of importance; of course it was unknown to him; but he cannot 
avail himself of this apology without recollecting that English writers 
on the steam engine might have had the same apology for omitting 
French contrivances, which he must resort to for neglecting that w 
an Italian* It is not admitted that the English writers have omitted 
to notice any French invention of the slightest consequence; but if 
they had, the case of M. Araso and the Italian, will, for the future, 
suggest to hika other causey &r such an omission than national pre- 
judice and 6elf4ove. * 

Only nine years after the publication of the ii^ork of Baptista Por- 
ta, that is to say, in .1615, appeared a treatise on Moving Forces^ 
end especially on the means of raising water. The author does not 
profess to give new inventions, nor is there the slightest reason for 
ascribing to him that which will presently be considered. He says, 
** there are five means of elevating ivater above its level,'' which 
means he then describes, and which were then all of them old, n^ost 
of them 2000 years old. They are, in fact, brought forward as ex- 
isling inventions, and some are expressly referred tb their authors. 

Thejfirst mode of raising water, he says, is by the syphon. This 
instrument was older than Hero. 

The second is by the^well known operation of capillary attraction. 

Thejburih is by the action of compressed air, illustrated by Hero's 
fountain, and ascribed to Hero. 

The fifth is by animal labour applied to machinery, such as the 
screw of Archimedes, or the pump of Ctesibius. 

It would evidently be absurd to call the writer of the book in 
question the inventor of any of the four apparatus above described. 
He himself makes no greater claim to the third than he does to the 
others, and the works of Hero and Porta show that he has no claim; 
yet it has been very improperly conceded to hira by several English 
writers; — by several of those writers whom M. Arago charges with 
suppressing the evidences of the French title. The reader will guess 
that the work above quoted is a French work, and that we now ap- 
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proach the period at which France invented the steam engine. The 
work was written by Salomon de Cans, whose name and pretensions 
were familiar as household words to the English, through the medium 
of English books, for years before M. Arago rescued them from the 
oblivion in which he says English prejudice had buried them. But 
to return to the fact, that the steam engine is on the point of being 
invented in France by Salomon de Cans. 

The invention of this mighty agent, and its announcement to the 
world, fully justify the epithet which M. Arago gives to the inventor, 
when he calls him the *' modest Salomon de Caus.'^ 

The announcement forms the third of the means which De Cans 
says are in existence for raising water. 

♦< The third means' it by the aid of fire, for. Fig. 4. 
which various machines maybe made;*' and he 
proceeds, ** I shall here give the demonstration 
of one. Let there be a globe, a, having a valve, 
5, to introduce water, and a tube, c, soldered into 
the upper part of the ball, and descending nearly 
to th« bottom; after having filled the ball with 
water, and well closed the valve, place it on the 
fire; then the heat, acting on the ball, will cause 5 < 
the water to ascend through the tube, c." 

Kothing can be better than this as an illustra- 
tion, in a general treatise, of the means by which 
water may be elevated; and nothing could be 
more ridiculous than'to put this forth in 1615 as 
an invention; for, during the previous fifty years, 
Europe had been deluged with translations of Hero, and only nine 
years before had aijpeared a full description of the apparatus of 
Porta, to which this is so obviously inferior, that it would be an in- 
sult to the reader to say why. 

It must, however, lie recollected, that Salomon de Cans is not 
himself chargeable with the absurdity of calling this contrivance 
either new or useful; he most probably omitted the cold water ves- 
sel of Porta, because he equally well explained what he wished with- 
out it; namely, the simple and well known fact, that the elastic 
power of steam might be used to raise water. 

It is scarcely credible that the hot water fountain described in Fig. 
4, neither possessing nor pretending to the slightest feature of no- 
velty or utility, is what M. Arago calls the invention of the steam 
engine in France, and the publication of which, by de Cans, entitles 
him to be called *' un homme que la post^rite regardera, sans doute, 
comme le premier inventeur de la machine d feu." 

This case, as far as regards the claim made in behalf of France 
and de Gaus, may now be left to the reader; but it remains to con- 
sider it in reference to M. Arago's protestation, *' raes citations se- 
ront exactes, on pent y compter." 




Digitized by 



Google 



JBarfy Htstary of the Steam Engine. 

The diagram, JPtg. 4, is accurately copied 
from the work of de Caus; the diagram given 
by M. Arago as an extract from the same 
work, is represented in Fig. 5, where it will 
be seen that the tubes b and c are indefinitely, 
elongated, and the jet of water omitted. This**^^^^^^^ 
is, of course, an accidental variation, but it\i>^'''^ 
renders the assertion of M. Arago, that the 
apparatus is a *' proper machine for draining,'' 
a little less amusing than it would have been 
without this example of the exactness of the 
citations. 



395 





fig. 6 describes an apparatus proposed in 16S99 by Branca, an 
Italian. The boiler, a, terminates with a bent tube, by from which 
the steam issues, ana impinges upon the vanes of a wheel, c, which 
receives motion in the direction of the arrow. There is very little 
novelty in this contrivance; the principle does not differ from the 
first apparatus of Hero, and the practical effect would probably be 
inferior. 

In 1663 appeared the " Century of Inventions," by the Marquis 
of Worcester; the following is a copy of that numbered 68, 

** An admirable and most forcible way to drive up water by fire, 
not by drawing it or sucking it upwards,'for that must be, as the 
philosopher calleth it, intra sphmram activrtatisy which is but at such 
a distance. But this way hath no bounder, if the vessels be strong 
enough: for I have taken a piece of a whole cannon, whereof the end 
was burst, and filled it three-quarters ifull of water, stopping and 
screwing up the broken end, and also the touch-hole, and making a 
constant fire under it, within twenty-four hours it bursty and made a 
great crack; so 'that having a way to make my vessels 30 that they 
are strengthened by the force within them, and the one. to fill after 
the other, I have seen the water run like a constant fountain-stream 
forty feet high; one vessel of water rarefied by fire, driveth up forty 
of cold water. And a man that tends the work is but to turn two 
cocks, that one vessel of water being consumed, another begins to 
force and refill with cold water, and so successively the fire being 
tended and kept constant, which the self-same person may likewise 
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abundaDtlj perform In the interim between the necessity of turnip 
the said cocks." 

This apparatus, is, in principle, the same as Porta's. The merit 
of the Marquis of Worcester consists in having suggested the use of 
highly elastic steam, in exceedingly strong vessels, so as to raise 
water to a useful heigh t^ as forty feet. Me has also the merit of 
urging the adoption of this plan on the large scale, whereas the 
schemes of Hero and Porta were mere experimental toys. It is most 
probable that the Marquis never tried this apparatus on a large scale, 
notwithstanding his assertion to the contrary; but that his descrip- 
tion may easily be realized there is ho doubt, though M. Arago de- 
nies it, and although he saya that Mr. Stuart could not realize it, 
otherwise than by grouping together two of the vessels of Salomon 
de Caus, and working them alternately. Mr. Stuart's description 
is very incorrect, if it be as M. Arago states; for the globe of de Caus 
ejects hot water, whereas the Marquis of Worcester proposes that 
one vessel of heated water shall raise forty of cold water. This M. 
Arago insinuates it is impossible to do by adhering strictly to the 
description of lord Worcester. The annexed diagram appears, 
however, to realize all the conditions. Let a {Fig. 7,) represent 
the boiler communicating by the pipes b and c, with the cold water 
vessels d and 6, which latter communicate by the pipe/,/, with the 

Fig. 7. 

C 




water to he raised, g^g. The pipes h and k ascend to the reservoir, 
forty feet above, and their lower ends enter the cold water vessels 
e and df. The two cocks, b and c, are those which are described to 
be opened and shut alternately. The four valves in the pipes/; A, 
and k, are precisely such as had been used for nearly two thousand 
years in pumps. The vessels (f and e are in fact forcing pumps, ia 
which steam is substituted for a solid piston. The cock o is iu the 
diagram open, the st«am is therefore forcing the water out of e, and 
up the pipe h. The cock c is closed, and the vessel d is cooling; the 
water tends, therefore, to enter it both from the cistern g^ g*, and 
from the pipe k; the arrangement of the valves, exactly like those of 
a pump, prevents the latter and permits the former: therefore, the 
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ressel d!, as it cools, is fitted ^om the cistern g, g. This action 
would, no doubt, go on alternately, by maintaining the fire, and al* 
ternately opening and shutting the cocks 6, c; and it is quite certain 
that this proposal more nearly resembles the first steam en^ne known 
to have been made, than any prior invention. In this diagram, the 
most unfavourable case is taken for the Marquis, be<;ause there is 
nothing in his description to forbid our concluding that he would have 
availed himself of what was then well known, the vacuum formed by 
the condensation of the stei^m. He would then have placed the ves* 
sets d and $ twenty or thirty feet above the water, g*, and in this 
shape it would be very nearly a perfect anticipation of the first work- 
ing steam engine. 

On the whole, very little credit is due to the Marquis of Worces* 
ter. The majority of his hundred projects are either absurd or pue- 
rile: some are impossible to realize, many are not worth realizing, 
many contain no novelty, and several have a taint of the perpetual 
^ motion. All this is so evident, that it would hardly have been 
thought worth while to mistranslate the Marquis, in order to make 
bis one rational project as absurd as many of the others; yet this M. 
Arago-does. 

The Marquis says, " my vessels are strengthened by the force 
within them." This has been usually translated by French writers, 
** mes vaisseaux sont fortifies int^rieurement." M. Arago trans^ 
lates it, ^^ des vases qui aefottifieni par le divehppement de la force 
int^rieure." H^ says that he is aware that the rendering of former 
translators is more reasonable than his own, but that it ought to be 
made extravagant to correspond with the other projects of the Mar* 
quis. M. Arago has certainly succeeded in making the Marquis ab* 
surd, for he supposes him to mean that the stronger the steam, that 
is to say, the greater the strain to which they are exposed, the 
stronger will be tlie vessels^ and. In order to bear out this assump- 
tion, he alters the whole passage* Lord Worcester says, << the ves- 
sels are strengthened." M. Arago translates it, ^ des vases qui «e 
foriifient.^^ £ord Worcester savs, **by the force within them." 
M. Arago translates this, <* par le ddveloppement de la force int^- 
rieure;" the word '* developpement^^ is gratuitously introduced, to 
assist the first misrepresentation, and to h^lp the insinuation that it 
was proposed to strengthen the vessels by the strength of the steamy 
for the word ddveloppement is unintelligible as applied to a constant 
source of strength; it must mean something which fluctuates in the 
vessel, and there is nothing which does this but the steam. 

[to be COHTIKirXI).] 



AMERICAN PATENTS. 

LIST OF AMERICAN PATENTS GBANTED IN AUGUST, 1B29. 

Pfith Remarks and ExempUJkatims^ by the JSditor. 
1. For improvenftents in the Preparation of Hemp and Floss 
fbr Spinning, consisting of instruments for dresmng, or sepa- 
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rating the hurl, in either a rotted or unrotted state, and shorten" 
ing the hurl and fibre, in such a manner as to be drawn, roped, 
spun, and woven, the same as cotton or wool; La Fayette Tib- 
bitts, New Amherst county, Virginia, August 1. 

The specification of this patent commences with the observation 
thatthehempandflaxdresserin general use in this country,is a French 
invention, patented by Messrs. Hines and Bain^ which consists of 
several pairs of horizontal fluted rollers, so arranged that the flax, 
or hemp, to be broken, passes between them in succession, there be^ 
inga feeding and receiving apron, and other necessary appendas;es. 

The improvement now proposed, consists in arrangmg tne rollers 
in pairs around a large spur wheel, there being pinions on the ends 
of the lower, or inner rollers, taking into the teeth of the spur wheel; 
the feeding and receiving aprons being fixed so as to suit the arrange- 
ment of the rollers. 

" The part of the preparation of hemp and flax, by shortening the 
hurl or fibre, consists in cutting, pulling, or tearing to pieces, and 
separating or loosening the fibre, which is effected by a slight altera- 
tion of the ordinary cotton or wool machinery." The claim is to the 
particular positions of the fluted and other rollers in the brak^, and 
the manner in which they receive their motion by a large rotary, ver- 
tical spur wheel, ^ and to the principle of shortening the hurl or fibre 
of hemp and flax, so as to be carded, drawn, roped and spun, the 
same as cotton or wool, without restricting myself to any particular 
form of instruments for effecting the same, as above mentioned." 

At p. 252, there is an account of a patent obtained by Messrs. 
Bamum and Stevenson, for a machine for tiie same purpose as that 
of Mr. Tibbitts, in which the rollers are arranged round a large spar 
wheel, in a way similar to that above described; the claim to novelty, 
therefore, on this point, is not uncontested. The claim to the << prin- 
ciple of shortening the hurl, or fibre of hemp and flax, so as to be 
carded," &c. may serve to prove that Mr. Tibbitts is uninformed of 
what has been done, or rather attempted, both in England and here, 
in^ that particular. Considerable sums have been expended upon, 
this project, and the plan has been abandoned, because it was found 
to be the very reverse of a ^* useful improvement." Should Mr. 
Tibbitts succeed in making yarn and cloth from chopped hemp and 
flax, his claim to the principle cannot be sustained, ana we apprehend 
that he will not attempt the practice^ if he takes the trouble to ascer- 
tain what has already been done in this way at Patterson, iii New 
Jersey, and elsewhere. 



2. For a Machine for Washing Clothes; William E. Arnold, 
Hadam, Middlesex county, Connecticut, August 3. 

This machine consists of an oblong trough to hold the suds and 
clothes, and is furnished with the means of squeezing the latter t>e- 
tween a piece of timber, which is made to slide backwards and for- 
wards in the middle of the trough, and two other pieces standing 
near to caeh end of it. If there is any thing new in it, the inventor 
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ios left the discorery of it to the i&genalty of others, as there is not 
any claim either to the whole, or to any particular part 



3. For Avoiding the Dead Point in the Crank in the Steam 
En^ne; Valentine Carter, W^^iegtoB county^ District of €o- 
lumbia^ August 3^ 

This is a new and unimproved edition, of what has beei^ ^^a^J 
times patented, essayed, and abandoned* A double rack, formed by 
teeth within the two sides of an oblong fra^ne, and a pinion witi^ 
which the racks are alternately to en^igie and disengagi^, constitute 
the inverUion. The claim is to the combination of the whole. A 
cent for each impression made from engravingf of similar contrJT 
vances, would be a sufficient fortune for any one whom a lack of rou- 
pees would content; and if to this was^ added the amount which, has 
been expended and lost in attempts to carry the plan into exe^utioni 
a very comfortable addition would be made to the capital. 



4. For a Thrashing. Machine; Enoch A. Harman, Upper 
Markelfield,. Bucks county,. Pennsylvania, August 5. 

^' This improvement consists of a vibrating breast, or pitch, formed 
on, or near^ ^ quarter eiFcle^ to be supported by one or mere springs 
«m each side, either of wood, or ste^r,r*ab6ve or beneath the breas|» 
OF pitcivor by ^ulliesy-or weights." 

We have copied the whole of tl^e description of the above named 
machine, and it will be seen that it is without any claim, which hap* 
pily avoids what appears to us to be a very great difficulty, namely, 
the discovery of any novelty about it. There is a cyiind^, with 
beaters, a hollow segment of a circle, borne up by springs^ and be- 
tween which and the beaters the grain is to pass; .there are also feed* 
ing rollers, and a feeding apron, such as are to be found attached to 
the greater number of its predecessors, many of which ornament the 
model room of the patent office. 



5. For a machine for the purpose of Ditchings and Excavatr 
ing Ground for Canals^ or other purposes; George Henricks, 
UrbatHia^ Champaign cpunty^ Ohio, August 5. 

(See specification.) « 



6. For a Cooking Siove^ called the Double Furnace Cooking 
Stove; JosiahRicliardst Claremont, Snllivan county, New Hamp- 
shire, August 5, 

This stove is to be made in part of sheet, and in part of wrought 
iron. In some points it bears a resemblance tp A. and J. Barnett's 
cooking stove, noticed p* 174; the oven, as in tiiat, is below the fire^ 
and the heated air is made to pass under the oven, in its passage to 
the chimney. There is a contrivance for lessening the furnace part, 

Vol. IV.— No. 5.— -November, 1829. 42 
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b/ the closing up of two cast-iron plates, and it is from this part, we 
presume, that it receives the name of '* Double Furnace." 

There is no claim, either general or particular, and we do not know^ 
therefore, what part is viewed as new by the patentee. 



7. For a Machine for Breaking Flaxj ffemp^ and every 
kind of Textile Plants rotted, or unrotted; J. L. F. Roum^^ 
New York, August 6. 

We have here another machine for breaking flax, &c. in which 
the fluted rollers surround, in part, the circumference of a large 
cog wheel, which causes them to revolve by the searing of its teeth 
into the leaves of their pinions; resembling, in this particular, ihdt 
described bj Mr. Tibbitts, (No. 1,) and that of Bamum and Steven- 
son, p. 252. 

A large iron cog wheel, 6 feet in diameter, and having 256 teeth, 
is made to run vertically, its axis being supported by a strong frame 
of timber. Two semicircular segments of cast-iron are fastened to 
the wooden frame; these segments receive 33 pair of fluted rollers, 
one pair of which are of cast-iron, aad the others of hard wood. The 
gudgeons of these rollers run in boxes, fixed in slots, cast in the 
segments. The lower roller of each pair has a pinion of 1 1 leaves 
on one of its gudgeons, to gear into the large cos wheel. The outer 
roller of each pair is driven by the motion of the inner. The s^- 
ments are, of course, of such a size as to admit the cog wheel to 
stand within one of them, so that it may drive all the pinions. The 
upper roller of each pair is pressed down upon the lower roller, by 
means of a steel spring in the form of the letter C; one end of the 
spring resting upon the box of the upper roller, and the other against 
the end of the slot in which the box is contained. The larger wheel 
may be driven in any convenient way. It is proposed to use feed- 
ing and receiving aprons, although, it is observed, the feeding and 
receiving may be done by hand. ' 

There is no claim to any part of the machine. 



8. For an improvement in the mode of Stiffening Hats; 
Jonathan D. Wilson, New York, August 6. 

The rim of a hat, and the top of the crown, are to be stiffened in 
the usual way, whilst the part between is to be left without stiffen- 
ing of any kind. A piece of buckram, or other stiff substance, is 
made to fit within the hat, the lower edge tucking under the sweat 
leather, and the other extending up to the crown. When this is re- 
moved, the hat may be flattened down, and put into a trunk, and 
when replaced, the hat will resume its usual appearance. 

The inside stiflener constitutes the claim. 



^ 9. For an improvement in the Use and .Application of 
Steam; Timothy Packard and John E. Strong, Granville, 
Washington county, New York, August 7. 
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The end proposed, and the novelty claimed by th^ patentees, is, 
*<the application of steam for the purpose of heating water in tubs, 
or vessels, for the purposes for wnich hatters, in their trade and 
basiness, usually heat water in boilers and kettles with fire applied 
vnder or around them." << By which invention^ or discovery^ any 
number of vessels may be heated in wood, instead of metal vessels, 
and'by one fire for the whole, instead of one fire for each kettle, or 
vessel," &c. &c. 

It is now more than forty years since the first introduction of this 
mode of heating coppers and vats for djrers, and other purposes; 
during which period it has been, and still is, very extensively prac- 
tised: it was, long ago, applied to hatters' kettles in Philadelphia, 
and probably in other places. 



10. For an improvement in ^ook'binding; Jesse Terry, Ger- 
maotown, Philadelphia county, Pennsylvania, August 8. 

The book is to be sewed to cords or bands, in the usual manner, 
with the omission of kettle stitches; the bands are not to be inserted 
in a sawed groove. The book, after being partially sewed, is to be 
placed in a press, and a strip of leather, from three to five inches in 
length, glued across the back near to each end, so as just to escape 
the trimming. A piece of cloth is then to be glued upon the back, 
sufficiently wide to lap an inch or two upon the lids. When dry, 
the book is to be trimmed, and again sewed hj passine the needle 
throueh each signature, near each end, and drawing the thread round 
the cloth and strip of leather, and over the ends of the leaves, so as 
to secure them firnily. 

The boards are to be protected at the comers and edges by strips 
of tinned iron, soldered at the corners, and placed eitner above or 
under the leather. The leather over the back is left loose, so as to 
open from the back of the cloth. The binding is to be defended from 
the attacks of insects, by the mixing of a decoction of tobacco and 
red cedar, with alum, in the paste. 

The claim is to the method of gluing cloth and calf skin upon the 
back; totbe sewing the leaves afterwards to them, so that the thread 
is passed round on the ends of each leaf; to the attaching the cloth 
and sfrips, so glued, to the boards; to the securing the boards by 
strips of tinned iron; and to the materials mixed with the paste, to 
protect the binding from insects. 

We are not sure that tinned iron has been employed for the pur- 
pose proposed; but who has not seen the Bibles, Missals, and other 
Dooks bound in Gerqiany, double fortified with brass, and sometimes 
with silver? But, as the present claim is to tin only, brass and sil- 
ver, we are to conclude, will not interfere. Alum is commonly put 
into paste, and different materials have been added as a protection 
against insects; we do not know that the two, above named, have 
ever been employed, nor are we certain that they are the best which 
can be found. 
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1 1. For improy^ment in the shears of a Cloth Shearing Ma- 
chine; Samuel A. Britt, Cazenoviai Madison county, New York^ 
August IQth. ^ 

A cylinder, three or more feet in length, and abCAtt three indies 
im diameter, is surrounded by four blades of steel, which are bent m 
as to make a quarter of a circle round the cylinder. These blades, 
or cutters, are each sustained upon spnngs. The cutters in thm- 
revolution pass, and act'a^ainst, a stationary blade or cutter, perforat- 
ing the operation like ordinary shears. 

There is not aiiy thing claimed in (hia indention, and the whole 
so strongly resembles sereral other patented machines, as to leaYe 
us at a fault in the attempt to dtsoeyer where the improvement lies» 
The drawing is without references. 



12. For a Cooking Furnace Gridiron; Jonathan Powers, 
Lansingburg, Rensselaer county, New York, Avigust 10. 

The following is the specification i*— 

'^The Gridiron is in a circular formy^nd concavo-conyex; the 
ribs or bars of which, on the upper side, have a concave upper sur- 
face for collecting the gravy, and conveying it downwards to the 
gravy trough, which stands all arouml, on th« outer edge, having its 
spout on one side for discharging the gravy. There is a itandle on 
one side.'' 

<^ It may be made of cast-iron, or wrought, or sheet-iron, or any 
other material, and may be varied in form, size, or shape, as conve^ 
uience may require, with, or without jegs, for so I make them. 

** Jonathan Powers." 

We are again at a loss to know what is intended to be patented^ 
It certainly cannot be a round gridiron, as these have been made by 
the thousand. The fluted, or concave bars, and gravy trough, we 
have known for upwards of forty years: these, therefore, are not 
new. But, as the patentee has not.chosen to tell his cli^m,it is not 
our business to do spj we therefore leave the discovery to others. 



13. For Preserving •Apples and other fruit, Beets, and 
Sweet Potatoes, and other roots; Amos Hart, Wharton, Fayette 
county, Pennsylvania, August 10. 

The mode proposed is to pack the fruit, or roots, in dry pulverized 
charcoal, contained in well seasoned wooden vessels. , 

The use of charcoal in preserving animal matter, and in destroy- 
ing the putrescent' odour and taste of the most filthy water, is well 
known, and we have no doubt that the same article will tend to pre- 
serve vegetables from decay. We apprehend, however, that the soil- 
ing effect of fine charcoal dust, will prevent its extensive use, except- 
ing, it may be, in packing fruits, &c. for exportatiop. 

14. For a Compound Lever Press for Pressing Cotton; Phi- 
lenzo Payne, Claiborne county, Mississippi, August 10. 
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We will liereafber gke an engraving of tUspresSi with a deacrip- 
tioAy or specificatioii. 

15. For Raising ike Nap on Woollen Ototh; Zachariah Al- 
len, Proridence, Rhode Island, August 10. 

The improvements in the machinerj for raising the nap upoTi cloth, 
consist, first, of what is, by the patentee, denominated combs, two 
of which are made to act, with reversed raovementsf one being placed 
at each end of a roller over which the cloth passes, preparatory to 
its being operated upon by the teasles, or cards. The intention of 
the combs, and of two rods attached to them, is, to draw the cloth, 
widthwise, thereby removing all wrinkles, or folds, which would pre* 
vent its being acted upon equally in every part; secondly, in a con- 
trivance for laying the cloth in regular folds, after it has passed the 
teasles, in order that it may be i-eady for the same operation, and 
rise free and disentangled, for this purpose* These are the two 
points claimed. The exact mode pursued would require drawii^ 
for its explanation. 

1 6. For a machine for scattering manure, called a Manuring 
Wagon; Jameti Bowman, Beanfort, South Carolina, August 12. 

Sftepage£rr« 

17. For a Machine /or Spinning Wooif for the use of fami- 
lies and manufacturing establishments^ Warren Allen, New Ha- 
ven, Oswego county, New York, August 15. 

The descHption of this machine, is of considerable length, but ap- 
pears to ns to be laboured and involved, whilst the drawings which 
accompany it, lend but little aid in understanding its construction. 
The machine, like most of the family spinners, seems to possess but 
little novelty 5 there kre many such mstruments,. but they are gene- 
rally onljr epitomes of those of a larger kind. 

There is no claim whatever, and, of course, the whole machine 
must be new, or the patent of no value. 



13. For an instrument for Sharpening Knives^ and other cut- 
ting instruments made of iron, or steel, called <^ Dunn's knife- 
sharpener;'' William J. Dunn, New Yoii, August 18. 

This, in its mode of operation, is very similar to some instrumenta 
for a like purpose, which we have already described; (see p. 398, of 
the laat vol.) Two steel plates are prepared by having teeth cut in- 
to them similar to saw teeth: they, however, differ from saw teeth in 
being varied in size, the angle at the bottom being made more acute, 
as you proceed from one end towards the other. The two plates 
are notched alike, and are to be placed upon each other, and retain- 
ed IB their situations by a screw, or screws. The plates may be 
about two inches in length, and when fixed in a handle, or stand, 
for use, the teeth of the two are not allowed exactly to coincide, the 
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plates being slid a little, endwise, the angle at the bottom of each 
notch is then formed by the two plates conjointlji and by idtering 
the lapping, a new sharpening angle is obtained. The claim is for 
<* forming the teeth of two, or more sizes and widths, so as to adapt 
it to the sharpening of knives, and other instruments of different 
sizes, more eSectuaUy; and widi two, or more, steel plates." 

The same end has been attained in one of the English instruments 
above Mluded to, and also in some made in this country. The de- 
fect of instruments of. this kind, where but two plates are used, is, 
that the knife, in being sharpened, has its hollows, or indentations, 
rather increased than corrected, whilst the number of bearings em- 
ployed in Westby's, and other sharpeners, straightens, as well as 
sharpens the edge. The mode of altering the angle in the sharpen- 
ers may be seen in the wood cut of Westby's. 



1 9. For an improvement in the business of Ferrying and 
Draying; Lunenberg C. Abernathy, Boone county, Kentucky, 
August 18. 

A paddle wheel, like that of a steam boat, is to be placed on one 
snde of a river, and is to be driven by the current. The shaft of this 
wheel carries two cog wheels, which maj alternately be made to en- 
gage in a wallower, and turn it in opposite directions. On the same 
shaft with the wallower there are two drums, to each of which, one 
end of a rope is to be fastened, and around each a portion of it is to 
be coiled; this rope is also to extend, double, across the river, and 
pass round a pulley on its bank. To the middle of this rope the fer- 
ry-boat is to be attached, when it may be sent over, and returned 
by a man who attends the wheel, ana engages and disengages the 
wallower. 

The same apparatus is to be attached to a dray, or other carriage, 
to draw 8;oods from or to a warehouse, near the banks of the river. 
The whole plan, we suppose, being considered as new, no particular 
claim is made. 



20. For an improvement in the mode of Cutting Garments; 
Otis Madison, Troy, New York, August 18. 

A flat ruler, something like a Gunter's scale, is to be divided in 
a way designated in the specification and drawing, furnished by the 
patentee. The measurements taken are to be marked down upon a 
piece of slate, or slate paper, let into, or otherwise attached to the 
* Mathematical Ruler.' 

The claim is to the mode of arranging the divisions', or measures, 
and the attaching the slate, or slate paper, to the ruler. 

It is acknowledged by all the amateurs in the art of Cutting Gar- 
ments, that the scales, which within a few years have come into gene- 
ral use, have introduced a degree of system and certainty into that 
business which were previously unknown. There are a number of 
patented instruments, invented by different professors of the art; 
we are compelled, however, to tread lightly upon the ground which 
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they have occupied, or we should soon manifest our want of skill; 
our learning not enabling us to explore it with advantage to others, 
or safety to ourselves. 

21. For a Portable Trip Hammer; Samuel Kilburn, Ster- 
ling, Worcester county, Massachusetts, August 18. 

A flv wheel is to be turned by a crank, having upon the axis a. 
cam wneel, with five teeth, or lifts, which are to operate upon the 
handle of the hammer. This machine is intended to be turned by 
hand, the hammer to weigh from 20 to 50 lb. and the fly wheel from 
150 to £50. The part in which the merit of the machine is sup- 
posed to consist, is a combination of levers for giving motion to the 
crank, instead of turning it directly by hand. There are four of these 
levers, the first of whicn is moved blackward and forward by hand, 
whilst the last of the series acts as a pitman, one end of it being atr 
tached to the crank. The claim of the patentee is to this combina- 
tion of the levers, which he thinks will produce a great mechanical 
advantage. The sketch in the 
margin will serve to show the ar-''"^ g^ 
rangement proposed. The first 
lever works on a fulcrum at A, 
being acted upon by the handle 
at B^ the third lever has it» ful- 
crum at C, the fourth, or pitman, 
being attached to the crank D. 
As to any mechanical advantage 
to be obtained by a combination 
of levers, where time and power 
are both taken into the account, it is a nullity. We, at one time,, 
thought that the vibrating motion of B, might be less fatiguing thaa 
the turning of the common crank, and many years ago fixed a lever 
to turn the large wheel of a lathe upon this principle. Suppose the 
lever C, E, in the above sketch, to turn upon a fulcrum at £, the 
handle being at C, with the pitman and crank D, just as shown 
above, and our whole arrangement will be understood. It was kept 
in use for a considerable length of time, and those who worked it 
were undetermined in their opinions as respected its advantage over 
the crank. We mention this, because we ^ink that the only possi* 
ble benefit of Mr. Kilburn's levers, must be afibrded by the applica- 
tion of the power of a man in a better manner than that usually 
followed; but even this, according to our experience, is doubtful. 




22. For an improvement in the making or manufacturing of 
Blanks for Checks, or Drqfts^ or Bills of Exchange; James 
At water, New Haven, Connecticut, August 18. 

On the 11 th of June last,, a patent was granted to James Atwater, 
Nathaniel Jocelyn, and Simeon S. Jocelyn, for the purpose indicated 
in the title of the present patent. An improvement upon that plan 
has been made by Mr. Atwater, and for this improvement a patent 
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has i^ii«d. The interest of the patentee forbids tht pnblicatioB of 
bia specification^ at present. 



23. For an improvement in the Wheat Fani Georgp HeflP- 
man, Frederick county, Maryland, August 21, 

The general form of this fan is the same as those in commoB use, 
but it differs in a variety of particulars^ which it would be difficult,, 
if not impracticable, to explain without a drawing. The mode o£ 
communicating motion to some of the parts> the wind-wheel and the 
riddles, offer certain peculiarities, which are described and claimed 
by {he patentee. 



24. For prepatring cw Manu/acttanng Dye by Steam; Rei:i- 
ben Wood, Erin^ Tioga county, New York, August 25. 

"We have, in our remarks* on the patent of Messrs. Packard anrf 
Strong, (No. 9,) anticipated all wWeh it might bo necessary to say 
upon the subject of the present patent, as the plans are essentiallj 
tne same. The claim is to '^ the application of steam to the making, 
preparing, and manufacturing of dyes." 



25. For an Mr Furnaee Oven Stove; Oliver Davison, Johns* 
town, Montgomery county. New York, August 25. 

We cannot perceive in this stove anj thing materially different 
from a number of others, although it varies from them in the form of 
some of its parts. .The patentee has merely described the whole, 
without making any claim, or telling in what his invention consists, 
and as we are unable to do so for him, we dismiss it without further 
remark. 



26. For a machine for Packing Cotton; Obadiah Stitbi 
Laureneeville, Brunswick eounty, Virginiay August 25. 

Each eheek of this pre^s consists of two bars of iron standing up- 
right. They are framed into a bed ^ece, and stood ait. the (^staace 
ei a few inches apart, to allow a piece, called a driver, \o extend out 
between them. These iron bairs are perfM'ated with round hoto, io 
receive pints which serve as fulcra, uponi which the leven work whidi 
are to force the driver aad follower down upon the cotton. The 
cheeks are placed apart at a distance equal to the length of the bole 
to be packed. The levers, of which there are two, are each twenty 
feet longi they have a mortise in the middle, to allow them, to pass 
up and down on the iron cheeks at each end of the press. The levers 
are to be drawn down at each end, alternately, the pins placed in 
the holes of the bars being sbPFted as they descend. The sides of 
the press are boxed up to receive the cotton, which is^ put in at the 
top. When the levers are at the upper end of the cheeks, the driver 
falls OR one side, and offers no obstruction to the introduction of the 
cotton. An iron strap, or stirruy, from each end of the driver, con- 
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Hects it ivith the lerer^y descending into the centre of the mortiBeS) 
where it is secured by strong pins, upon which it works as a joint. 
^ We shall probablj^ recur again to this press, as it is certainly more 
^mple than many of those which are used for the same purpose, and 
we think that it will be found convenient in practice; should this 
appear to be the fact, an engraving shall^ hereafter, be given, for the 
purpose of making it better kn<>wn. 

The general construction of the press is claimed, as is the parti- 
cular;mode in which the levers are made to operate; the iron cheeks 
with the siot between the bars which compose them, and which allow 
the driver to be- drawn down by the levers; the application of the 
stirrup and driver, are also claimed. 



37. For a machine for Raising Water by Atmospheric Pres- 
sure; Samuel M^Cune, Wilmington, Clinton county, Ohio, Au- 
gust 25. 

Captain Savary's engine, was, in its day, a thing of great merit, 
but its reinvention will scarcely confer immortality upon any one of 
the numerous candidates for that honour. The present patentee ap* 
pears sensible, however, that there is nothing new in tne principle 
of the engine which he has patented, as he s^ys *< it is exm-esslj^ to 
be understood, that what I claim as pew, is, the mechanical applica- 
tion of the above." We must not, therefore, plage him in the class 
of those who have simplified the steam engine, by restoring it to the. 
state in which it existed a hundred and thirty years ago, as he merely, 
proposes to open and close his valves, introduce his jets, and perform 
some other requisite operations, by an arrangement of parts some- 
what different from that formerly pursued. There are to be. two 
cisterns, which are alternately to be filled with steam, in order to its 
being condensed by jets of cold water; they are then to be filled with 
water by the pressure of the atmosphere upon that contained in a re- 
servoir below, into which pipes, furnished with valves, pass from the 
receivers, or cisterns. The water is to be let out from these upon 
a water wheel, and from the shaft of this wheel the motion is derived 
which is necessary to the introducing the condensing water, to the 
opening and closing of the valves, and for other purposes. We dq 
not think it necessary to describe the manner of doing these things, 
as there does not appear to us to be any particular merit in them. 
And when it is recollected that the cylinder and piston engine has 
long since superseded the use of captain Savary's, even where the only 
operation to be performed is the raising of water, no one versed in 
the history of mechanical inventions would believe that it was any 
great improvement to use the latter in turning a mill. 

28. For an improvement in Canal Boats; Thomas W. Bake^ 
well, Cincinnati, Ohio, August 25. 

The object proposed to be accomplished in the improved canal 
boat, is, to fix an awning above the roof, or top, of the cabin, which 
awning may be lowered to admit of passing under a bridge. A 
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patent for ft contrivance for (he same purpose was granted to Jftcob^ 
BromwelU of Cincinnati, on the 25d of June last, and is noticed at 
p. 190. The support of the roof, or awning;, as described by the 
present patentee, is to be constructed of light pieces of timber, so 
framed and jointed, that thej may double down upon the permanent 
roof, upon the principle which regulates the approach of the two sides 
of a parallel ruler, as will be seen bj the claim, which is ^ the ap« 
plication to canal boats of the forementioned principle, which prin- 
ciple is that on which the parallel ruler is made, and b^ which a 
rectangled parallelogram may become a rhomboid, and vice Tersa^ 
the sid^ remaining unchanged." 

It is proposed, as in BromwelPs patent^ to render the awning self- 
acting, Dj a projecting piece, properly fixed, to strike against the 
bridge, and press the framinj^ down; it may also be mide to rise 
spontaneously by a weight acting oyer a pulley, or by other means. 



29. For an improyement in the Orist Mill; Job Wickersham 
and Thomas Crozier, Fairfield, Columbiana county, Ohio, Au- 
gust 25. 

This is another contribution to the number of grist mills which 
have been proposed for family nse. It possesses, and, in fitct, lays 
claim to, but little noyelty. The lower stone is to be the mmier, 
and is to be 16 inches in diameter. The upper, or stationiury stone. 
Is square, and measures 18 inches on the side; it is perforated to al- 
low of feeding. The runner is fixed permanently on die spindle. 
The claim is to ^ the runner being permanent on the spindle, and 
the arrangement of the boxing, by wnich we are enabled to maJce it 
tight below, and prevent all waste of meal." 



30. For mannfaoturing Hit /or Cloihy Padding, Carpets^ 
4*c./ John Barkeir, Bridgwater, Oneida county, and Leonard 
Kinsley, Catskill, New York, August 25. 

The machinery to be used, and the manner of procedure, are simi- 
lar to what has been already described in seyeral preceding patents, 
having the same object. 

There is to fte a carding machine, to deliver the wool in a con- 
tinued sheet. 

A long table, or frame, with an endless apron, on rollers. 

A portion of the web, or batt, is to be cut, or torn, and placed 
crosswise upon the apron, and the operation continued until the 
wool is sttfiiciently thick for felting. 

<^ What we claim as our invention, of the above described ma- 
chine, is, the construction and application of all, except the carding 
machine.'^ 
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Specifications of American Patents. 
SpetifljcaHon of a patent for some improvements in the boilers of Steam 
Engines. Granted to Anthony Hermanoe, Baltimore^ Maryland^ 
November ^dUi, 18£S. 

To ghre a sufficient desciiption of my improvements in steam 
Mlers, it will not be necessary to enter into an account of steam 
boilers now in usej as they are, of course, very various,, and well 
Enough known^ to distinguish them from my modes of construcHon. 
The boiler itself, with regard to its outward contour, I will make of 
ftny convenient shape. As convenient a one as any, will be to have 
il of a cylindrical form, or of that of a parallelepiped; or this last 
Bormounted by a half cylinder; or of a prism, whose base is a hexa- 
eon; of a cubical, or inaeed of a variety of forms. I will place the 
fire-place, and fliie, and fuel-pipe, (where I have one especially for 
tiiat purpose, particularly when the fuel to be used is coal) inside of 
the boiler, disposing of them in such a manner, that when the proper 
quantity of water shall be in the boiler, they shall be below its sur- 
face. This will secure the advantage of having the water almost en* 
tirely to surround the fire-place, flue and fuel-pipe, where this last 
is emplo^d. The flue, particularly, shall be lengthened out inside 
of the bmler, in a variety of ways, in order tliat it should present an 
^ictensive sutface in contact with the water, and that the heat evolved 
in the fice-place, should thus, by means of the heated air freely cir* 
-eulating through the lengthnmed flue, be all, or nearly all, communi- ~ 
^eated to the water before the flue passes out of the boiler. The flue 
wHt, in thfe manner, have an effect somewhat analogous to that of ia 
•reverberatory furnace. I said the flue may be lengthened out in a va- 
liety of ways; it may, for example, go from the fire-place perpendicu- 
larly upwards for some way, then form' an arch, and return vertically 
<lowiiwards, and have its exit from a convenient place in the lower 
part of the boiler, or thereabouts; this would be one of the simplest 
methods. After ascending as before, the flue may have a tortuous, 
^r spiral, disposition downwards, and have also its exit as before. — 
IRie main flue may also, above, be divided into two, three, four, or 
more, smaller flues, as convenience may dictate, and these again may 
%e connected together iii the bottom part of tlie boiler, or towards the 
%6ttom, for their exit from the boiler, by a single flue or more;. from 
the fire-place, the flue may have a serpentine form in the boiler, and 
4iav€ its exit at any convenient place. In fact, it will readily be per- 
<5eiv€d that a variety of modes may be adopted. The fire-place I will 
construct of any convenient form, and place it in any position that 
the easy introduction of fuel, or any other such circumstance, shall 
^require. It may, for instance, be placed at the bottom of the boiler, 
with a mte opening into a wind-box below tlie boiler; in this way, 
ike fueUpipe majr communicate from the side of the boiler, at an an- 
gle froni the horizon, sufficiently inclined to permit the fuel to fall 
with facility into the fire-place. This would be an excellent dis- 
position, when the fuel to be. used is coal; a coal -receiver, with two 



Digitized by 



Google 



340 HBRXANGft's Steam Engine Boilers. 

sliders^ or doors, may thus be adapted to the outside end of the fiief-* 
pipe, in "order that, at the instant of supplying fuel to the fire, the 
neated air in the fuel-pipe may not be suffered to escape. When the 
fuel is to consist'of wood, it would, no doubt, be better to have the 
fire-place opening, for the reception of the wood, on the side of the 
boiler, or the end of it, by means of a door a little above the bottom 
of it$ so that the water may also come in contact with the bottooEi of 
the fire-place. In this way, also^ there may be practised, if conve- 
nience requires it, an opening through the bottom of the fire-place, 
(across which, a grate may be placed, through which the ashes niaj 
drop) communicating with an opening through the bottom of the boiler, 
which may there have a wind, or bust, box, attached to it. It will 
be perceived that the arrangement may be various. As in the com- 
bustion of the fuel, with regard to boilers in common use, much of 
its inflammable substance passes off in the form of dense smoke, &c. 
without entering into a perfect state of combustion, I will employ 
bellows (conveniently adapted for the purpose, and which may, <h 
course, be worked l^ tlie ensrine itself) for the purpose of keepings up 
a constant current of atmospneric air through tne ignited fuel, and to 
keep up the current of air, tnus heated, throughout the course of the 
flue. As the air, in approaching towards the exit of the flue, from the 
boiler, will become cooler, and, of course, from its increased density 
be of less volume, it will be well, ordinarily, to diminish the flue, 
gradually, as it approaches its exit. I will avoid bringing the faeU 
pipe (where one la used,) or the flue, into that part of uie boiler oc- 
cupied by steam, for the following reason: the fuel-pipe and floe, 
having a direct communication with the fire-place, would, of course, 
always be filled with liir intensely heated, which would be extreme- 
ly likely to keep them in a red hot state; in this condition, being in 
. contact with steam, a constant decomposition of portions of the steam 
woulfl take place; its oxygen combining with the metal, would ra- 
pidly corrode it, to the evident danger, after a little use, of the burst- 
ing of the boiler; whilst hydrogen gas would be extricated, during 
the progress of decomposition, which might interrupt the free and 
secure motion of the rest of the machinery of the engine. ^ For 
the purpose of ascertaining, always, the height of the water in the 
bcHler, I will make use of any description oi water-gauge that may 
be adapted to ordinary steam-boilers: a very good one will be to 
have two short pipes accurately inserted into the boiler; one, into 
that part occupied by the water, and the other into that containii^ 
the steam; and the communication with both formed on the outside 
of the boiler, by means of a strong glass tube; in this way, the height 
of water may always be determined by »ght. A stop-cock may be 
used; but will not, of course, be so convenient as the water-gauge 
above. It would be well to have the steam-pipe going off from, or 
near, the most elevated part of the boiler^ this will be a matter of 
convenience. For supplying the boiler with water, I will make use 
of any of the ordinary means. The pump for the supply of water 
may be so managed as to hav^, at will, a longer or shorter stroke, 
according to the demand of the boiler for water. In the construction 
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<^ ibe^e iainroYeineiits, I will eifapt^ aB]r^seriptioii of itelil in 
commoii use for steam-boilers; bat I need not add, that copper would 
be the best. Tke blast-box, where one is used, will, of coarse, yary 
in its stricture, according to the most suitable adaptation td the 
boiler, as well as the bellow^s emptojed. The wind-pipe of the bel^ 
lows wmj either be adapted to a blast-box, or omj be moveable, so 
as to pass through a hole made in the door of the fire-place, (where 
there is a door) or permanently fixed under the door, or at its side, 
or indeed in any other conyenient situation. As for the fastenings, 
or other modes of adapting the several parts of the boiler, &c. to- 
gether, I need hardly mention that I will adopt any convenient mod^ 
BOW in common practice in similar casesi* 

After the exit of the flue from the boiler, it may, if thought proper, 
be carried through the water tank, or vessel, destined to keep up the 
supply for the boiler, for the purpose of heating it before it is pump- 
ed into the boiler. No doubt, most of the principles laid down in 
the preceding descriptions, have, taken separately, been heretofore 
knownj but I claim as my own, the combinations of principles there- 
in stated. Anthony Hskmanpe. 



Description of the Drawings — Plate 4. 

Fig. 1, is a vertical section, showing .the internal structure of the 
boiler, &c The fuel fitted for a boiler made in this way would be 
coal. 

€1, the fire*place. 

6, the mte. 

c, the blast-box, witb a slide, or door, at the bottom. 

(4 the wind-pipe bf the bellows. 

^, the fuel-pipe. 

/, a slidine door, shutting the fuel-pipe, and when opened, permit- 
ting fuel to drop down from the fuel-receiver. 

gy another shdins door, stopping the communication from the open 
air, when the slide/, is open. 

A, the fuel-receiver, or box. 

i, t, t, spaoe of the bdler occupied by the water. 

At, space of tiie boiler filled witn steam. 

^ steam-pipe. 

m, water-gaufi;e. 

n, n, n, flue -pipes: • there may be four, more or less, passing down 
through the bottom of the boiler, and ending in a single larger flue- 
jApe. 

Fig. 2, represents the bottom of the boiler, pierced by the fine-pipes 
ti^ w, &c.— *o is the grate at the bottom of the fire-place. 

n', is a larger flue, forming the exit from a flue, or heat-box, be- 
low the boiler; ti, n, open into this flue-bos, after having pierced 
through the bottom of the boiler. 

Fig. 3, represents n, n, passine into fliK-pipes, instead of passing 
from the boiler into a flue-box below. These flue-pipes », />, commu- 
nicate with n'5 they might, if convenient, be placed under the boiler. 
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Fig. 4, k a miMUitolioii^A boiler k the {(mn<tf««urftlM«pt^ 
ped, surmouBted by a half oylinder. This is an excetieiit mom 
wbea the fuel is woed. When similar letters te those in 1^§, 1, are 
used) they represent pertions ef the boiler^ &C.9 int^dedibr similar 
parpQses* The dotted additions to the figure (6, c, d^) show bow a 
grate, wind^M)!, and the wind-pipe of thebidlows may be ad«f>tedL 

0^ is Ae doer of the fire-place. 



S^Mcifieation ofupaima/or a machine for Ditchmg^ or Excavating 
Choundfor Canah, or aihtr purposes. Granted to Georoe Hsir- 
RicKs, iTrbannOj Champaign county, Ohio, August 5, 1829. 

I MAKB a carriage, or frame, with four wheels, the front wheels 
being made and fixed in all respeets like those of a common wamn. 
Under the body of the carriage, a plough, with the meald boafiU of 
any of the known forms, is fixed so as to extend along between the 
hind and fore wheels, the land-side of the plough stimdiog ia a line 
with the centre of the bed of theoarria|;e, or frame, so that the mould 
board may reach nearly to one side; it is also to be depressed suf- 
ficiently belbw the wheels to turn up the required quantity of earth. 
In order to remore the earth as it is turned ap by the i^ough, there 
are a number of elevators, or boxes, made usually of stroo^ sheet 
iron, somewhat in the manner of the elevators of a flour mill, hot 
much larger. These elevators are attached to each ottor, so aa to 
form an endless band, or chain, the boxes being connected to each 
other by means of strong links. These levators are made to re- 
volve by passing them round two revolvkig shafts, or rsllees, ona of 
which is nxed as near to the mould board of the plough, as will al- 
low tiie elevators to pass round: this stands longitndi&aily with the 
carriage and plough. The other roller is fiixed by proper frame 
woric above, and extending to a distance beyond the side of the car- 
riage. When this chain of elevators is made to revolve as the car- 
riage is drawn forward by horses, or oxen, the earth which is ploughed 
up IS received inta the elevatcnrs, is i^ thep raised and earned be- 
yond the side of the ditch, so as to be delivered, or thrown apon the 
bank, or it may be thrown into carts, or on to stageii^, in the dig- 
ging of canals. 

in order to cause the shafts to revcdve, apon which the excavators 
are sustained, the lower of th^e shafts is geared to one of the htnd 
wheels, from which teeth, or cogs, project inwards, so as to tdiEe 
into teeth, or cogs, which form a trundle upon the end of ike shaft; 
the planes of th^ wheds, or trundles, standing at right a^Les wnA 
aach othar. The dii^t I generally make square, so tMt the lat sides 
^ the elevators may exactly fit them on each face, as they revolve. 
If made round, spikes must project from them in such a way as to 
cheek the elevators, and prevent their slipping rouad. 

In order to insure the turning of that wheti m the curia^e to which 
the shaft is geared, its periphery, or rim, has a number of prc^ei^ii^ 
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snttm of uw, to hj hold of the groiiiid; ts^ withmit theile» it woild 
til4tf iiidteml of turning. 

What I cUioi a» new in the above d«eonbed machine^ U, the use 
of the c^eTatore, plough^ rollers^ and gearing, in the manner de- 
serihc^. And I do herebi^ declare that the feregoing is a foil and 
clear description of my said machine. 

Qbobok HmMHieKs. 



FRANKLIN INSTITUTE. 

Quarterly Muting. 

Th& twenty-third Qoarterly Meeting of the Franklin Institnte, was 
held at their Hall, October 15, IS^d. 

Isaiah Ltt&bms^ Vice President, in the Chair. 

The minates of the last Q^rterly Meeting were read and a^^NroTed. 

The annexed quarterly report of the BcMurd of Managers, accom- 
panied bj tiie qnarterly report of the T^easnref,was presented and 
read; when, on motion, it was accepted, and referred to the com-* 
iftittee on Publications. 

On motion, adjonmed. 

ISAIAtt Lt7KEKS, Vttt PftMmt. 
A. S. Roberts, Becordm^ Secrttary. 

The twenty 'third Quarterly Report of the Managers of the Franklin 

lutkxde tjf the State qf PenneylvamUf for the Promotion of the 

Meekmrie JlrU. 

TftB Board of Manaj^, ia obedience to ilie Sd section of Ihe 10th 
artiole of the oonstitiition, make report t>f their proceedings since tiie 
last qnart'erl;^ meeting of the Institute. 

Tm principal objects whieh hare engaged the attention «f the 
hsard daring the preceding qnairter, are the esperiments *^to ascer^ 
laki the ¥al^ of water as a moring power, and the rehrtive eflbcts 
prodaeed by it on water*wheels of mtibreat constnrctions," and the 
nonthW meetings for the discnssioB of scientific questions, upon tile 
plan adopted mt the quarterly meeting in AprH last. 

The committee appointed to carry into effect the yiews of the 
board on the subject of water power, hare continued to be actively 
encaged in the prosecution ef tne nndertakine, and by their tkbIous 
and pnai ft a wottiiy perseverance, have sacceemd in colleeting about 
ft£,000 todefhiy the expenses. 

The hoase for the accommodation of the apparatas fbr making the 
OKperitnettts, situated at the comer of Ninth aoMl Vine streets, is com^ 
looted. Four mtll-wrights are^now at work; and it is confidently ex- 
peeM that the committee will be able to presentto the Institnte the 
vesnlt of theirlatmiirs at Ae next annuiu meeting. An additional 
Stthscription is considered neces^rjr to enaMe the committee to com- 
ptele the experntteato, which, it it is hoped, the members of the In- 
stitute will Tduntai^ contribnte te an object of so much utility. 
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Tto moDtUj meetii^ have been regialarlj held, and the tviligefels 
proposed have been discussed in that liberal and amiqable amrit 
wlHch ought always to characterixe the search after truth. It is 
believed that something has already been done to forward the great 
work of improvement, for the promotion of which this assoeiatioa 
was formed. 

A more general attendance of the members is desirable, and would 
tend to increase the interest already excited at these meetings, and 
render them still more useful. 

The Committee on Inventions have dil^ntly attended to the ob- 
jects submitted to their inspection, which have "been more numerous 
than formerly. The utilitv of this Committee is beginning to be 
^nerally felt and acknowledged by inventors, and they are fre* 
(juently put in possession of facts and principles ip relation to their 
sussed inventions, of which they were previously ignorant, and bj 
whieh. their views and pursuits are entirely changed. Thus, often 
an honeat and industrious mechanic, with mistaken ideas, is saved 
from the loss of time and money, while the ingenious inventor is en- 
couraged and assisted by the countenance and« concurrent opinions 
of those more experienced than himself, and thereby enabled to reap 
the reward of his exertions, at the same time that an important im- 
proveiQent is ultimately secured to the public. 

The Board of Managers also beg leave to announce that the va- 
cancy in the Professorship of Mechantcs and Natural Philosophy, 
occasioned by the resignation of Dr. T. P. Jones, has been filled by 
the election to that office of Walter R. Johnson, A. M. 

The lectures for the season, will commence on the second Mon- 
dav in November, and it is hoped that the members of the Institute 
will evince by their attendance, that interest in them which the va- 
riety and the. utility of the sulijects to be treated of would seem na- 
turally to excite. 

The Board 'have always viewed the lectures of the Institute, as 
one of its most useful auxiliaries in the diffusion of practical and 
scientific instruction through the community, and. also as one of the 
most effectual means of increasing the prosperity of the institution, 
and, therefore, .respectfully ask the n^embers of the Institute to aid 
and assist by their exertions, in extending the sphere .^f their use- 
fulness. 

The Board announce, also, that Mr. S. C. Walker has resigned 
the office of Teacher of the Mathematical School of the Institute, 
which he has conducted in a creditable and satisfactory manner.— 
The vacancy thus created, has been filled by the appointment of 
Levi Fletcher^ A. M., a gentleman already known to the Institute 
as their first teacher of Mathematics, from which situation he was 
compelled to withdraw, in consequecrce of ill health. 

From the additional experience Mr. F. has acquired in the practi- 
cal apoAici^jbions of the science of Mathematics, by being employed 
several yei^Si on board one of our ships of war, the board feel every 
confidence in his. ability to communicate instruction in that depart- 
ment The school will be opened the 27th inst 
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The Drawing School will be opened at the same time, under the 
direction of the former teachers, Mr. H. Bridport and Mr. 6. Strick- 
land. The Board recommend strongly to the members these even* 
iiig schools, as of very great importance to the rising generation, con- 
nected as they are with the privilege of attendance on the lectures. 
An opportunity is thus offered of accjuiring useful knowledge, at a 
much cheaper rate than it can be obtained in any other manner, and 
at the same time of keepine the youths who attend, away from the 
haunts of idleness, immorality, and vice, and nourishing in them, at 
an early period of life, a taste for the solid pleasures which the study 
of the arts and sciences niUst always afford. 

The quarterly report of the treasurer is herewith presented, from 
which it will be discovered that the general funds of the l^nstitute 
are very limited,^ wing to the tardiness of many of the members in 
the payment of their dues. The Board take this opportunity of 
urging punctuality^ as the only means by which this association can 
be rendered beneficial to its members and the public. The funds 
appropriated to meet the current expenses are at present consider- 
ably deficient of the amount due by the Institute,, and as the expendi- 
tures have been limited by the Board to the least po3Stble sum, to 
keep them within the receipts, they have been compelled to postpone 
the execution of several important designs for want of means. If 
each individual member would use a moderate exertion for the inte* 
rest of the society, it would be enabled not only to liquidate every 
debt, but would also have aja^ple means to carry all tbcv views of the 
Board into effect. 

The sinking fund derives from the rents of the buildine;, and from 
other sources, an income sufficient to pay the interest on the Loan, 
and leave an annual surplus, which will in a few years reduce the 
debt to a very moderate sum. 

A number of valuable additions were made to the Library and 
Cabinet of Models and Minerals during the last auarter. The board 
are happy in being able to state that the Hall of the Institute is be- 
coming more and more attractive to the. public. The number of 
models of machines recently deposited, and the valuable coUectioi^s 
of minerals, books, and periodicals, now belonging to the Institute, 
are very interesting to strangers, as well as citizens. The rooms 
are open every day, Sunday excepted, and may be resorted to with 
profit and satisfaction, the Actuary being constantly in attendance, 
using every exertion in his power to gratify the curiosity of visiters. 
Respectfully submitted. 

Thomas Fletcher, Chairman^ P* T* 
Wm. Hamilton, Actuary. 
UaUofthe Franklin JmiUute^ Oct. 15, 1829. 



Monthly Meetings, 

The Stated Monthly Meeting of the Institute was held at their 
Hall, on Thursday evening, October 2^nd. 
Thomas Fletcher, Vice President, in the chair. 
Vol. IV.— No. 5.— November, 1829. 44 
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The minutes of the last monthly meeting were read and approved. 

The following donations were presented to the Institute, Tiz:«» 
The Architecture of Andr^ Palladio, containing the antiquities of 
Rome, accompanied with notes and remarks, by Inigo Jones; and Ad« 
dresses, by John D. Godman, M. D.; both presented by J. K. Mit- 
chell, M. D. Gallaway's History of Steam Engines, from their ori- 
gin to the present time; presented by Professor Franklin Bache. Re- 
marks on theLeffal Provisions forfiducafion in Pennsylvania, by W. 
R. Johnson, A. M.; and an Introduction to the Greek Language, 
with a Key; by the same^ both presented by the author. Judge Story's 
Inaugural Address; presented by Hilliard, Gray & Co. A specimen 
of native Gold, from North Carolina; a specimen of. native Silver, 
from Mexico; and a specimen of Emerald; presented by Thomas 
Fletcher. A Galvanic Apparatus; presented by Robert T. Knight. 
The Corresponding Secretary also laid on the table the following 
Mechanical and Scientific Journals, received in exchange for the 
Journal of the Institute:— -Z^nc/on Journal of Arts and Sciences for 
September; London Register of Arts and Journak of Patent Jnven" 
tions for September; GUl^s Technological and Microscopic Bepository 
for September; Annates de Chinde et de Physique for May and June; 
Bulletin de la Sod^ti D* Encouragement pour U Industrie Nationale 
for May and June; Journal des Connoissanee UsueUes et Pratiques 
for July; Bihliotheque Physico-econqmique for July; Journcd Univer- 
sal des Sciences Medicate for June. 

The discussions for the evening being called for, the following 
papers were presented, viz. a reply to the query, '^ what is the rela- 
tion betwegft rolling and dragging friction?'* by W. R. Johnson. A 
reply to the query, << which will move down an inclined plane with 
the greatest velocity, a wheel of two, or one of four feet in diameter, 
supposing their weight to be the same, and the matters of each to be 
all disposed around its periphery?" by Mr. Lloyd Mifflin, and an- 
other on the same subject, by Mr. Charles Potts. Mr. Potts also 
presented a paper in reply to the query, ** what is the absolute cen- 
trifugal force of a body revolving in a circle of a given diameter, rf, 
with a given velocity, v?" A reply to the query, ^* does a body de- 
scending on an inclined plane with an accelerated motion, press the 
5 lane with the same force through every portion of its lettgth?'* by 
fr. David H. Mason. 

The above papers were severally read and discussed, when, on mo- 
tion, they were referred to the committee on publications. 

On motion, the query, ^* what is the true mode of computing the 
power of high pressure steam engines?" was selected as the subject 
of discussion at the next meeting. 

(Extract from the minutes.) 

Thomas Fletcher, Vice President. 

A. S. Roberts, Recording Secretary. 
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On the use of Alumina with Pigments designed for the Pallet. By 
A. A. Hayes, /?oa:6wry Laboratory. 

In preparing his paints, by levigating pigments with oil, the artist 
is often perplexed by the diversities which they exhibit after this 
operation. Some pigments present a chemical combination with the 
oil, while others can be suspended in it only b^ considerable labour, 
and soon separate when left at rest. These differences can be ren- 
dered of tritling importance, by employing such a substance as will 
retain those compounds which possess no attraction for the oil, in a 
state of uniform suspension, and whose action will be in some re- 
spects analogous to that of the gum used in inks and water colours. 
The property which the hydrate, or carbonate, of alumina possesses, 
of mixing freely with oil so as to form a transparent, consistent, and 
almost colourless compound, admirably fits it for this purpose. At 
the request of Mr, Rembrandt Peale, I prepared some pigments by 
mixing them with alumina while moist. When ground with oil, he 
found them to possess all the mo&t valuable properties of the best* 
colours. The tendency to separate from the oil, and the disagree- 
able property, which some colours possess, of becoming more fluid 
when an attempt to preserve them is made by immersing the pallet 
in water, disa^^ear, after they have been ground with a small por- 
tion of alumina. The artist has it in his power, thus, to increase or 
diminish the fluidity of his paints, and to render them uniform.-* 
Some pigments become valuable as glazing colours, as the Prussiate 
of copper, (Hatchette's Brown.) Vermilion and Naples Yellow, 
acquire new properties. 

For printing from blocks, as in the manufacture of ornamental 
floor-cloths, it is often desirable to increase the fluidity of the paint, 
80 as to prevent the dropping of small thread-like parts on the work, 
whhout causing it to spread. This may be accomplished, by adding 
a small quantity of whiting to the pigment while grinding^ the arti- 
san can then load his blocks with paint, and consequently give a 
thick coating to the print. [^Silliman^s Journal. 



On a fine Scarlet Pigment for the Pallet. By the same. 

While prosecuting some experiments on" the pigments employed 
by artists, I prepared a quantity of the bi-iodide of mercury, and gave 
it to Mr. R. Peale, requesting him to make some experiments on 
its working properties and permanency. This distinguished artist 
obligingly commenced them, but they were not finished, at the time 
he left this country. He found that it readily mixed with oilj com- 
bined with other colours, it gave delicate and beautiful shades, and 
exposed for weeks to the direct rays of a midsummer sun, it remain- 
ed unchanged. These properties induce me to recommend it as an 
addition to the number of pigments among which the artist can make 
a choice. 
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An economical process for preparing this salt, consists in boiling 
h mixture of one hundred and twenty-five parts of iodine, and tWb 
hundred and fifty parts of clean fine iron filings, with one thousand 
parts of rain water, in an oil flask. When the brown colour of the 
liquid is succeeded by a light green, the clear fluid is decanted, and 
the residue washed with warm water; thp washings bein^ added to 
the green solution, two hundred and seventy-two parts of corrosive 
sublimate, dissolved in two thousand parts of warm water, are then 
added to the former liquor, and the resulting precipitate is afterwards 
washed and collected. 

This salt, either in crystals, or in powder, presents two distinct 
and beautiful colourSi If the precipitate, obtained as above, be heat- 
ed in a small subliming apparatus, or in a glass tube, it melts and 
sublimes copiously, and the vapour is condensed in large transparent 
rhombic tables, of a fine sulphur yellow colour* These crystals are 
permanent in the air, and unaltered by the direct solar rays; but the 
slightest friction, or the contact of a fine point, is sufficient to alter 
their interior arrangement. The point of contact instantly becomes 
o(a rich acarlet^ and the same colour spreads over the whole surface 
of a single crystal, and extends to the most remote angle,.if a group 
of crys&ls be the subject of experiment. This change of colour is 
accompanied by a sensible mechanical motion, so thkt a small heap 
of the crystals appears as if animated. An ordinary electroscope 
does not indicate the development of any electricity, nor is there 
any considerable elevation of temperature, during the change. 

By gently warmine tlie crystals supported on paper over the flame 
of a lamp, the original yellow coloured salt is obtained, and the same 
experiments mayl)e often repeated; affording an elegjant illustration 
Qf the connexion between colours, and the mechanical structure of 
bodies. Transparent, but minute, rhombic prisms of this salt, may 
be obtained by allowing a hot solution of it, in a solution of corrosive 
sublimate, to cool very gradually. [_Ib. 



Singular Crolvanic Trough. 
M. Watkins, philosophical instrument maker, of London, has con* 
Structed a Voltaic pile, with a single metal and without any liquid* 
It consists of from 60 to 80 plates of zinc, four inches square, fixed 
in a wooden trough, at a short distance from each other, having only 
a thin plate of air between them. One side of each plate is smooth- 
ed and polished, the other left rough. The polished faces are all 
turned in one direction. If one extremity of^the pile be made to 
communicate with the ground, and the other with an electroscope, 
the latter immediately indicates otie or other of the two electricities, 
according to the pole with which it is in contact. The humidity of 
the air favours the action of the pile, which may be considered as a 
kind of dnr pile in which air is substituted for paper, and the two 
surfaces of the zinc do the office of two heterogeneous metals. It 
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ftppears to be tp, the strenger oxlclatH>» of the pcHished s^rf|flce 
that we are to ascribe the development of electricity in each plate 
of the zinc; the intermediate strata of air, and perhaps the trough, 
permitting this electricity to accumulate as in the ordinary pile. 

Mnaks de CMrme et de Physique^ Jloutj 1828. 



BiffererUial Bar&meter. By the bUe Dr*. WoLLAsToif^ 

I'his instrument is capable of measuring, with considerable accu^ 
racy, extremelj^ small aifference of barometric pressure. It was 
orisinallv contrived with the view of determining the force of ascent 
of heateq air in chimneys of different kinds ; but as its construction 
admits of any assignable degree of sensibility being given to it, it is 
susceptible of application to any other purpose of more extendve 
utility. A glass tube^ of which the internal diameter is at least a 
quarter of an inch, being bent in the middle into the form of an in- 
verted syphon, with the. legs parallel to each other, is cemented at 
each of its open extremities into the bottom of a separate cistern* 
about two inches in diameter. One of these cisterns is closed on all 
sides, excepting where a small horizontal pipe ope^s from it laterally 
at its upper part j while the other cistern remains open. The lower 
portion of the glass tube is filled with water or other fluid, to the 
height of two or three inches; while the remaining parts of the tube, 
together with the cistern, to the depth of about halt an inch, are fill- 
ecf with oil; care being taken to bring the surfaces of water in both 
le^ to the same level, by equalizing the pressure of the incumbent 
columns of oU. If the horizontal pipe be applied to the key-hole of a 
door, or any similar perforation in tne partition between portions of 
the atmosphere in ^wJ^ch the pressures are unequal, the fluid in the 
corresponding half of the instrument will be depressed, while it. is 
raised in the opposite one, until the excess, of weight in the column 
that is elevated will just balance the external force resulting from 
the inequality of atmospheric pressure upon the surface of the oil in 
both cisterns. This, however, is equal only to the difference, be- 
tween the weight of the column of water pressing on one side, and 
thatof an^equal column of oil which occupies the ^ame length of tube 
on the other, side; this difference depending upon the relative speci- 
fic gravities of the two fluids, will, in the case of olive oil and water, 
be about one-eleventh of the weight of the column of water elevated. 
But the sensibility of the instrument misht be increased at pleasure, 
by mixing with the water a greater or less quantity of alcohol, by 
which the excess of its specific gravity over that oi the oil may be 
reduced to one-twentieth, one-thirtieth, or any other assignable pro- 
portion. The instrument may be converted into an anemometer, by 
closing both the cisterns, 'and by applying to the upper part of each 
a trumpet-mouth aperture, opening laterally. 

{^Netoton's Jonmtd, ' 
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On a New Use of the Chromate cf Potash. By M. Kaechlin- 

SCHOUOH. 

[From th^ .Ann. de PlndwirU.] 

This use of the chromate is to print a white pattern on a blue or 
green ground. A blue colour is first given to the cloth by means of 
the inm^o vat, more or less deep, according to the green required; 
the cloth is then prepared with the aluminous mordant, and passed 
through hot water; it is then again prepared with an ungufnmed so- 
lution of bi-chromate of potash, consiattng of ^ oun^^ of aalt to 4 
pints of water. It is then printed with the following preparation: 
Water thickened bj roasted starch, - 4 pounds. 

Tartaric Acid, - - - - - - • 10 ounces. 

Oxalic Acid, ------ 6 ounces. 

Nitric Acid, 2 ounces. 

The nitric acid is unnecessary, except for delicate designs. The 
moment this substance is printed, the blue colour is destroyed; the 
cloth is instantly put into running water, and afterwards dyed in 
quercitron, or other dye stuffs. 

This destruction of vegetable colour arises from the following 
general fact: whenever chromate of potash is mingled with tartaric 
or oxalic acid, or with a neutral vegetable substance, and a mineral 
acid, as the sulphuric or nitric, a strong action takes place, accom- 
panied with the disengagement of heat and gaseous substances. The 
principal product of this reciprocal action is a new body having acid 
iroperties. During the effervescence which takes place, the mixture 
as the power of destroying vegetable colours. Carbonic acid is 
evolved during the decomposition; and when the mixture is made in 
a retort, there comes over a colourless liquid, slightly acid, having 
the odour of weak acetic acid, and reducing the nitrates of silver or 
mercury if heated with them (formic acid?) 

When 9 parts of tartaric acid and 10 parts of chromate of potash 
are boiled with water, a neutral green liquid is obtained, which being 
evaporated, does not crystallize, but becomes a brittle green mass. 
When acetate of lead is added to the solution, a precipitate is formed, 
which being well washed and then carefully decomposed by sulphuric 
acid, yields a very acid green fluid, uncrystallizable, and with alkalies 
forming either acid, greenish-violet salts, or neutral-green salts. 
Cold sulphuric or nitric acids, do not act upon this substance, but 
being heated, thev decompose it. When the acid itself is calcined, 
it yields green oxide of chrome. 



hi 



On the Fusion of TaUow. 
[From the «ame.] 
The Council of Health at Nantes has been engaged in an inves- 
tigation of the best means of fusing tallow, so as to avoid the injury 
and annoyance which arises from an abundant liberation of vapours, 
wh^ the ordinary method is used. Much pains has been taken in 
acquiring all the information possible, and numerous experiments 
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have been made, both on a large and ftmall scale. The best process 
which the council has institoted, appears to consist in using, accord-* 
inff to M. D'Arcet's suggestion, a certain proportion of sulphuric 
acid, and operatins in close Tessels* By the use of the acid, the 
fumes alwats eToTved are very siuch altered and ameliorated in 
quality, at the same time that the fused tallow is improved in quality 
and increased in quantity^ the fusion yery much quickened, and the 
U9e of a press dispensed with. By the use of close vessels, the fumes 
evolved can be either conducted to a fire-place to be burnt, or, if 
that may be thought dangerous, in consequence of the occasional 
boiling over of the melted tallow, can be conducted into a condensing 
apparatus, which is found readily to condense them. 

M. D'Arcet uses 100 parts of crude tallow in small pieces, 5(V 
parts of water, and one part of sulphuric acid, sp. ^r. 1.848. In some 
small experiments a digester was used, havine a pierced copper plate 
near the bottom to avoid the necessity of stirring; 1500 (316.5 oz.) 
parts of crude tallow, 750 of water, and 124 of oil of vitriol, were 
used, and the fumes conveyed by a pipe into a fire-place; half an 
hour's ebullition completed the fusion. The infusible matter, when 
pressed into a cloth, weighed only 96 parts, and was slightly acid. 
The tallow was white, hard, and sonorous, and not acid. Without 
the acid the same effect was not produced in an hour. 

A tallow manufacturer then tried the eiperiment with 2 cwt. of 
tallow, using the acid, but operating in open vessels; 92 per cent, 
of fused tallow was obtained, and 8 of loss occurred. In a second 
large experiment with acid, only 5 of loss occurred. The residue 
does not require the use of a press, but cannot be made into cakes 
for cattle unless previously freed from acid by washing. 

Experiments made on the condensation of the vapour were found 
to succeed very well, and thus all fear of injury from fire is avoided. 
The council propose conducting the vapours into the drains of the 
works, and so condensing them there; no annoyance being appre- 
hended from the occasional return of the vapours into the building, 
as that effect can be counteracted by the use of stink traps. 



Constftictien rf Magnetic Needles. 

According to M. de Lcgey, steel for magnetic needles should 
not be selected from amount springs, for such steel is formed of 
fibres more or less hard, which, by the action of the hammer^ has had 
different directions and unequal hardness given to them. M. Legey 
prefers German laminated steel plate, from which he cuts a strip in 
the direction of the length, and then draws it out so as to close the 
pores, till it is very brittle. From this plate he cuts the lozenge in- 
tended for the needle. All the operations should tend to lengthen 
the fibres in parallel directions. The steel is then to be hardened, 
after which it is to be moderately tempered, then polished on the 
wheel, and finally magnetized. 
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Before magnetizing the needle, it 19 examined, and.usnaUy found 
to have two poles. Whatever may have caused them, M. L^ej 
regards the needle as more apt to receive magnetism, according to 
the position of these poles, than in any other direction, and, there- 
fore, endeavours to preserve them in every operation to which the 
needle is subjected; thus, in the polishing, it should always be done 
in the direction of the length of the needles, and the southern poles 
should be held opposite to the course of the wheel; a proceeding 
which it is affirmed preserves the position of the poles. When the 
needle is magnetized, the same attention to its previous state is to 
be given. [Bulletin de la Societd <P Encouragement. 



New Razor Straps. 

A NSW kind of razor strop,' invented by M. Ferrot, has received 
the name of outhegone. From the flexibility of leather, a round edge 
is given to the blade, for whiph reason paper is used in the new strop. 
Two kinds of very fine paper have been manufactured purposely, 
with fine and homogeneous pulp, mixed in the one case with fine 
emery, and in the other with very fine rouge. These papers are 
then steeped in melted tallow, afterwards pressed to give them a 
smooth surface, and then cut into bands, and mounted on pieces of 
wood properly shaped. Each strop has, therefore, two faces, one 
gray, on which the razor may be rendered very sharp, and the other 
red, which, polishing the edge, renders it extremely smooth. The 
razor must be laid very flat upon these strops — ^they improve by a 
few days' use. When ineffectual from age, the surface should be 
robbed with a very smooth piece of pumice, or with a little pumice 
powder on marble or ground glass: being then wiped with a piece 
of cloth, they are brought to their first state. [lb. 



Use of Chameleon Mineral for Marking Linen. 

In many large establishments, linen reauires to be marked quickly, 
permanently, and economically. The folio wi|ig is a process recom- 
mended in France: prepare a chameleon mineral, by heating a mix- 
ture of one part of oxide of manganese of commerce, and two ]^rts 
of nitre, or common potash, to redness; the green substance obtained 
is to be preserved in dry bottles, as it chfanges in the air. When 
required for use, it is to be powdered, and mixed with its weight of 
pipe clay, and then water added, to make a very thin paste. It is 
this mixture which is to be applied to the linen, either by a brush, 
or a stamp, or in the manner of stencilling, or even by a pen, if it 
be made thin and used quickly. The green paste quickly cl^anges 
to brown on the linen, and the latter being washed about half an 
hour afterwards, the loose particles and the potash are removed, and 
the marks left of a deep brown colour. This writing perfectly re- 
sists the action of alkaline lixivia, even thouglb strong; it also resists 
soap and weak acids: hence the prepress may be useful to calico 
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printefB. The operation depetids upon the reduction 6f tiie maRgir 
pesic acid in the cbameleoa roineml to the state of oxide bj any 
Qi^nized matter. The «Mne circumstance renders it necessary to 
keep the substance from the contact of such bodies, and it is in its 
best state when recently prepared. [^Quart. Joum. 



Separation of Silver and Copper. 

^HB amalgam obtained at th6 silrer works at Freybei^t leaves^ 
«4wn decomposed by heat, an alloy of silver, copper, and other me^ 
Mai the latter used to be separated from silver by boiling, and di»- 
aoliring the whole in strong sulphuric acid, and then precipitating 
the silver. Of late, a process altogether new has been introduced. 
The afloy is now heated in a reverbatory furnace, exposed to air, so 
as to oxidize the copper, and is afterwards put into the caldrons of 
lead, and heated with dilute sulphuric acid, which dissolves the oxide 
of copper previously formed; the operations of roasting and di^sting, 
are repeated once or twice, and many precautions are requisite to 
(rfitain a good result, but these being attended to, the process is 
much more economical than the ancient one. The silver is not so 
pure, retaining about ^ of copper; but this is of no consequence for 
ordinary uses. [Jinn, des Mines^ iii. 15. 



On Miu Leigh Phillips's mode qf Heating Warehousea^ fyc; and 
hi9 BaHsta Door Spring. By Thomas Gill, Esq. Editor of the 
Technohgical Repository. 

It is now upwards of twenty years since the editor first saw the 
tingle and effectual mode of applying heat used by Mr. Phillips, in 
warming the four stories of a cotton factory, or warehouse, belong- 
ing to his firm, in Manchester. 

A eodde^ or cast-iron oven-shaped stove, or fire-place, was erected 
cm the ground floor of the warehouse, and heated red hot, in the 
nsoal manner; but instead of suffering the heat to escape up the 
chimney at once, the upper end of the flue, near the roof, was arched 
and turned downwards again, parallel to the first flue; and this se- 
cond flue was again curved or arched at the bottom, and again car- 
ried np perpendicularly, by the side of the two others, and thus 
forming uiree flues side by side, and constituting a mass of brick- 
work, which, when once heated, continued to give out its heat for a 
considerable len^h of time. The last fliie finally passed through 
the roof, and finished in a chimney; it being also furnished with a 
sliding register plate, near to the roof of the uppermost story of the 
building, in order to regulate the draught of the furnace. Mr. Phil- 
lips was highly gratified with the performance of his stove; and, in- 
deed, we mnk it well deserves to be imitated by all persons who 
bare occasion to beat similar premises. 

Mr. Leigh PhiKps^e Balista door spring. — He took tiie precaution 
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of causing all the doors of his premises to shut of their own accoid^ 
in order to hinder the cold air from entering, and thus counteracting 
the effect of his heating apparatus, by applying to each door a yery 
simple spring of his contrivance, and which he termed his baUsta 
spnngi from its beins formed in a manner somewhat similar to the 
ancient Roman warlil:e machine of that name. 

This spring consisted of a piece of rope tied together at its ends, 
and forming a coil, which was secured above and below bj being 
passed through two staples driven into the door frame, behind the 
door; the four parts of the rope received within them, at their mid- 
dle part, a square piece of wood, two inches thick and four inches 
long, tapered away towards its ends, and having four grooves made 
alon^ its edges at each end of it, for the ropes to lodge in. A mor- 
tise hole was also made through the middle of the block, in which 
one end of a fiat bar of wood could be placed, after the ropes had 
been twisted together, by turning the block round within them; and 
the other, or longer end of the wooden bar, then acted against the 
door by the untwisting of the ropes, so as to close it exactlj^ in a 
similar manner to the usual door springs. These cheap substitutes 
for the ordinary door springs, had long continued in use, and most 
completely answered their purpose. [T^ec^ Jiq^. 



Notice of a Calico Printer^s Drying Stove^ at Manchester. By the 

same. 

The editor has examined the above mentioned stove. It was 
heated by means of a red hot cast-iron cockle, placed in the middle 
of its ground floor; but its other floors consisted of flat reticulated 
arches of brick-work, through the apertures in which the heat cir- 
culated through the whole building. He was almost afraid at first 
sight, to step upon this seemingly insecure species of floor, but was 
afterwards convinced that his fears were without any proper foun- 
dation, and that the floors were abundantly strong for their required 
purpose. The rows of arches abutted against upright plates of cast- 
iron, with projecting ledges underneath them, on each side, upon 
which the bricks were also lodged; and these iron plates were sup- 
ported upon cast-iron pillars, the whole being thus also rendered 
completely fire proof. The interstices wel'e'formed by the bricks 
not touching each other endways^ although they had a sufficient bear- 
ing against each other sideways^ to insure their firmness and stability. 
It must have been a bold undertaking on the part of the archite^ 
who first constructed such a floor! [lb. 



On a Cheap and Simple Crane. By the same. 

In a cotton warehouse several stories high, at Manchester, Mr. 
Gill examined a cheap and simple crane, the construction of which 
he thus describes. It consisted of what is termed a rag-wheel, or 
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a wooden wheel of six feet in diameter, around the rim of which 
were driven, at equal distances, a number of pieces of iron, made in 
the form of the letter y, and around and between the forks of which 
pieces of iron, an endless rope or cable was passed, that descended 
from the uppermost room, where the erase was fixed, through all 
the other rooms to the ground floor, so as to be accessible in them 
all, and thus to raise or lower any goods, bj means of a rope or chain, 
which was wound upon a smaller barrel, affixed upon the same axis 
with the great wheel, and to which rope or chain the goods were hung. 
Considerable use is also made of a similar rag-wheel, in raising or 
lowering the various machines emplo^red in the scenery, &c. of 
theatres! and it is highly deserving of being employed in many other 
cases. [7&. 



Mantifacture of Scotch Whiskey. 

It is a remarkable fact, says major-general Stewart, in an article 
on the prevention of smuggling in the Highlands, inserted in the 
Quarterly Journal of Agriculture, that a spirit of the best qualitj and 
flavour has been distilled by men with their apparatus at the side of 
a bum, and, perhaps, changing weeklv from fear of a discovery; 
malting on the open heath far up the hills, and hurrying on the whole 
process to avoid detection; yet, with all these disadvantages, they 
received the highest price in the market for the spirit thus manu- 
factured. The quantity might, perhaps, be less than what could be 
produced by a more regular process of distillation; but then the li- 
auor was so much superior in flavour and quality, as to compensate 
tor the deficient quantity. Several of these men have been em- 
ployed, by way of experiment, in a licensed distillery on the estate 
of Garth, with directions to proceed in their own way, onlj^ to be 
regulated by the laws uader the control of an officer; yet, with the 
advantage of the best utensils, the purest water,, and the best fuel, 
they produced a spirit quite inferior in quality and flavour to what 
they made under the shelter of a rock, or in a den, and it sustained 
neither the same price nor character in the market. 

[^QuarLJoum. ^gri. 



Preservation of Grain in Reservoirs of Clay. 

A German, M. Fischer, in the Archivfur die gesamte Naturlehre^ 
torn. iv. No. 1, communicates the following plan, pursued by him in 
preserving grain. He erected with unbumt bricks, a square building, 
28 feet on each side, and 35 feet high; the walls 3 feet thick, and 
the bricks well conjoined by means of clay. The floor, also, was 
fcrmed of worked clay, and raised a foot above the level of the sur- 
lounding ground. This tub, as it were, being covered with a simple 
roofing, and thatched^ and the brick-work completely dry, 1100 sacks 
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«f dtj wheat were poored into it: the wheat was coytred with Btraw, 
and over this straw was placed a layer of dry clay, a foot thick, 
thoroughly trodden and beaten down. Several years afterwards, on 
the opening of this magazine, the wheat was found dry, and perfect- 
ly good; and, what is more, is said to have possessed, for the pur- 
poses of making bread and pastry, qualities, far superior to those of 
wheat preserv^ in magazines admitting air* [^London Mag* 



lOB. THE JOUBITAI. QT TIIX VaAlTXUJI XSSTITUTB. 

On Colza OH. 

Eztmct of a letter from Thomas G. Clemson, Paris, to Jacob Green, II. D. 
Professor of Chemistry in Jefferson Medical College, Philadelphia. 

PariB, September 18, 1828. 

Dear Sir, — In accordance with the wish which you expressed when 
you were in Paris, I send you the following remarks respecting the 
<n/ that is burnt throughout France. 

It 18 known by the name of Colza Oil, HuUede Colza^ and is ex- 
tracted from the grain of the Brassica Arvensis, or Campestris, 3^ 
Species of cabbage. 

The Colza is very much cultivated throughout France and the 
Netherlands, on account of its various and useful qualities. In the 
north of France, and particularly in the environs of Lille, the greatest 
possible attention is paid by the inhabitants to its production. The 
seed is sown during the month of July, as we sow our seed for the 
purpose of procuring cabbage plants* The shoots are transplanted 
m tne month of September; a cloudy day being preferred. A man 
roes ahead, making holes in the earth, at a distance of about twelve 
inches from each other; he is immediately followed by a child, who 
puts into each hole a single plant; a third person finishes the ope- 
ration by closing the earth around the plant by means of a hoe. 
When the seed becomes ripe, which generally happens in the month 
of July of the following year, the plant is cut, tied in small bundles, 
and put under a shed, or any covered and airy place, to dry. The 
grain is beaten out, and cleaned in the manner commonly used for 
the extraction of wheat or other grain, and is then treated for the 
oil. As the oil comes from the press it may be directly used, with 
potash, for the fabrication of soft soap; but if intended for burning, 
it is necessary that it should undergo another preparation, in order to 
separate from it its mucilage and the colouring matter which prevents 
its ready combustion. We are indebted to M. Thenard for the 
raediod of purification. It consists in mixing two parts of salphuric 
acid (concentrated,) with a hundred parts of oi/, which are to be well 
stirred together until the acid combines with the mucilage and co- 
lo«riiig*tnatter, which are gradually precipitated in flakes of a black- 
ish ereen colour, after which a quantity of water equal to -douUe that 
of the oil is added; the whole is then freely agitated with the inten- 
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tiffii of dcprlf l»g 4fae oil of the free acid; it Is flien left to settle for 
the space of ten days, at the end of which time the oil which ia upon 
the tarface of the water is decanted into tubs, in the bottom of which 
are- holes filled with cottoD, through which the oil is allowed to filtre, 
when it is perfectly pure. This method of purification is applicable 
to ail seed oils. The oil of Colza thus prepared, has very little 
odour, is of a yellow colour, and has a sweetish taste. It is not 
very soluble in alcohol. When' congealed it crystallizes in small 
needles diverging from a centre. 

Yours, &c. 

Thomas G. Clexson. 



LIST OF ENGLISH PATENTS 

WMchpatsed the great eeaUfrom January £7, to March 19, 1829« 

To John Hopper Carrey, Goldsmith and Jeweller, for certain im- 
provements in tne construction of umbrellas and parasols— Jan. 2f * 

To James Fraser, Engineer, for a new and improved arrangement 
of a flue, or flues, to communicate with the various parts of culinary 
apparatus; such as steam, soup, or water boilers, oven or ovens, hc^ 
plate or plates, hot closet or closets, and stewing stove or stoves, to 
render them more compact; and also to appropnate part of the said 
apMiratus to effect other useful purposes— January 27. 

To John Braithwaite and John Ericsson, Engineers, for a mode w 
method of converting liquids into vapour or steam-rJanuary 31. 

To Robert Parker, a lieutenant in the Royal Navy, for an im- 
proved drag, or apparatus, which is applicable to stage coaches, and 
other wheel carriages; and whereby the motion thereof may be re- 
tarded, or stopped, when required — ^January 31. . 

To Joseph Kayner^ Civil Engineer, for certain improvements in 
apparatus and machinery, for . conducting heat and applying the 
same in the operations of washing, scouring, cleansing, fulling, dress- 
ing, d vin^, and finishing woollen cloths; and in callendering, strain-^ 
log, glossing, polishing, and finishing, silks, cottons, linens, woollens, 
and all other goods, to which the same may be appIicable^^Februa- 
175. * 

To Julius Pumphrey, Glover, for certain improvements in steam 
engines, and machinery connected therewith, to propel steam boats, 
and vessels; some parts of which improvements are also applicable 
together purposes— February 5. 

To John Bums, Ornamental Paper Manufacturer, for a method 
or methods of gilding or silvering certain woven fabrics^ in burnished, 
or burnished and dead, or matted gold and silver; and which said 
fabrics may be used as gold or silver, and lace borderings, and for 
other purposes — ^February 5. 

To Alexander Daninos, for a certain invention for the manufac- 
ture of improved hats and bonnets, in imitation of Leghorn straw 
hats and bonnets, which invention was communicated to him by a 
foreigner residing abroad — ^February 5. 
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To Richard Green, Ship Builder, for certain improremefits in the 
construction of made masts — February 5. 

To William Henry Kitchen, Ironmonger, and Andrew Smith, 
Merchant, for certain improvements in the construction of window 
frames, sashes, or casements, shutters, and doors, designed to afford 
security against burglars, as well as to exclude the weather — ^Febru- 
ary 7. 

To Edward Heard, Chemist, for a certain improvement, or im- 
provements, in illumination, or producing artificial light — Feb. 12. 

To Samuel^alker, Cloth Manufacturer, for an improved appa- 
ratus, which he denominates **an Operameter,'* applicable to ma- 
chinery for dressing woollen or other cloths — February 20. 

To George Hayden, Engineer, for certain improvements in ma- 
chinery for dressing cloths — March 2. 

To William Storey, Plumber and Glazier, and Samuel Hirst, 
Clothier, for certain materials, which, when combined, are suited to 
be employed in scouring, milling, or fulling, cleansing and washing, 
of clotns and other fabrics; and oy the employment of which mate- 
rials, considerable improvements^in those processes are effected — 
March 10. 

To Richard Hall, Tailor and Woollen Draper, for a composition 
applicable to certain fabrics, or substances, from which may be 
manufactured boots, shoes, and various other articles — March 10. 

To James Willis Wayte, Printer, for certain improvements in 
printing machinery— -March 19. 



LIST OF FRENCH PATENTS 

Chanted in the second quarter of 1828. 
[Concluded from page 368, vol. III.] 

To Thomas Preston, of Dichy, for improvements in manufacturing 
rolled, or sheet lead — 10 years. 

To Auguste Noverre, of Paris, for a machine to manufacture 
dcH^h for bread and biscuits — 10 years. 

To Antoine Perpigna, of Paris, for a new evaporating apparatus 
— 10 years. 

To Francois Rever, of Conteville, for a gas bottle emptier — 5 years. 

To Theodore Parquin, of Paris, for a process for manufacturing 
coffee pots of tinned copper, called ^ Levant Coffee Pots" — 5 years. 

To Labarthe, of Paris, for a new lamp nozle — 5 years. 

To Liebaut, of Paris, for apparatus for bleaching sugar and sirops 
— 5 years. 

To Jean Joseph Giraud, of Bagnols, for a machine to wind silk 
from the cocoons — 5 years. 

To Auguste Moineau, of Paris, for a continuous moving power, 
applicable to machines, as to time pieces — 15 years. 

To Morel, Gamier, and Suireau, of Paris, for a new arrangement 
in hydrostatic lamps— 5 years. 
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To Antoiae Gaily Garalat, of Versailles, for an aerostatic lamp— 
10 years. 

To.Feliz Haizet of Paris, for manufacturing horse shoes by a 
stamping machine — 10 years. 

To Jean Clave, of Haute Mame, for double bellows with a flexi- 
ble division — 5 years. 

To Victor Odent, of Courtalin, for a machine to manufacture 
paper with economy and ease — 5 years. 

To Jean Queyras, of Camoret, a furnace, or heater, for two ves^. 
sels; for unwinding cocoons — 5 years. 

To John Nicholson, of Pfiris, for a paper ruling machine — 10 years^ 

To Jacques Debenzis, of Paris, for elastic stuffing to sophas — 10 
years. 

To Thomas Hall, of Amiens, for embossing stuffs of cotton, wool, 
or silk, intended for furniture — 5 years. 

To Bruneaux and Denormand, of Retel, for moveable wool combs 
operating by an eccentric — 5 years. 

To Cesbron, of Paris, for a hand mill for grinding grain— 10 years. 

To Chateaneuf and Grandboulogne, of St. Jean de Royans, for 
fulling apparatus for maoufacturins hats — 5 years. 

To Etienne Leblanc, of Paris, for buttons, called ^' Diana But- 
tons'' — 5 years. 

To Rous, of Paris, for a pressure safety lock — i years. 

To Louis Halette, of Arras, for apparatus for the manufacture of 
sugar from beet-root — 10 years. 

To Prosper Meynier, of Lyons, for machinery to weave several 
damask ribands at one operation — 10 years. 

To Pierre Dumontier, of Pantin, for a method of using pit coal in 
preparing plaster of Paris — 5 years. 

To ^Lemoine, of Paris, for improvements in * Pauly's guns'^-«5 
years. 

To Naudot & Co., of Paris, for a machine for manufacturing bricks, 
tiles, &c — 15 years. 

To Louis Darche, of Paris, for an economical apparatus for heat- 
ingand cooking — 15 years. 

To Louis Ledru, of Clermont, fpr the application of domitein the 
arts — 10 years. 

To Jean Moulliere, of Surgeres, for a furnace for the distillation 
of brandy — 5 years. 

To Lemoine, of Paris, for wind cushions— 5 years. 

To Cyprian Prosper Brard, of Frejus, for making paper from wood 
•—5 years. 

To Bunten, of Paris, for a barometer, in which the tube and cis- 
tern are of a new construction — 5 years. 

To Bricaille, of Paris, for a moveable spelling table, to teach read- 
ing in a short time — 5 years. 

To Witz, of Cernay, for a new process for spinning cotton and 
other fibrous materials. 

To Petit Pierre, of Paris, for a new method of casting music — 5 
years. 
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To Julian DvmoBt, of Paris, for improvements in his sugar-elari- 
fying am>aratas — 10 years. 

To Bernard Bonnet, of Nantes, for machinery to manoiiBictare 
iron thimbles employed in the rigging of vessels — 10 years. 

To George De Bovier, of Paris, for a method of vamishins or ja- 
panning, in a variety of colours, clasps, pins, &c. for head dresses, 
and other small metallie articles— 5 years. 

To Gaspard Christian, of Paris, for a new system of operations in 
the spinnine and preparing silk for various purposes-^15 years. 

To Charles Derosne, of Paris, for processes in cleaning aid 
Ueachine of vegetable saccharine juices, and in various operatkms in 
the reining of raw sugars— 1 5 years. 

To Aime Bourbon, of Paris, for hydraulic machines for ascending 
rivers, and draining marshes — 15 years. 

To Jean Escofier, of Bordeau, for an hydraulic machine, with t 
fixed inclined plane and axis, worked by horse power — 5 years. 

To John Nicholson, of Paris, for a machine for shearing cloth-^ 
IF years. 

To Madame Foumier, of Paris, for improvements in parts of the 

dresses in males and females, and particoiarly in corsets for the 

cure of defects in the shape— 5 years. 

^ To Jean Foucault, of Paris, for newly invented iron wheels, with 

double spokes, for carriages, and particularly for artillery — 5 years. 



NOTICES. 

Thb communicatien on Inertia^ is in the hands of the printer, and 
will appear in the next number. 

The cuts required to accompany the solution of questions dis- 
cussed at the monthly meeting of the Franklin Institute, are in pre- 
paration, and will be ready for the next number; when the commu- 
nications of Mt. Charles Potts, and of Mr. D. U. Mason, will appear. 

The article relating to '< Walker's Refrigerators," which are re- 
presented in the plate, has been crowded out, but will be inserted 
m the December number. 

Persons who write to the Editor, on the subject of the Journal, 
are requested always to pay the postage; the profits will not 'enable 
him to do so. 

Individuals living in remote places, where there are no agents to 
guarantee the payment, are expected to remit the money when they 
order the Journal. Those who are fearful of trusting the Instituti^ 
must expect a reciprocity of feeling. 
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On the Early History of the Steam Engine. 
[Concluded from, p. 327. ] 

To proceed with the historical series, it maj be mentioiied, that 
about this time Otto Guericke was engaged m those experiments 
and speculations which led to the invention of the air-pump,— to a 
better knowledge than had hitherto been obtained of the air's weight 
and elasticity, and, particularly, of the powerful effects of that weight 
and elasticity when excited by an exhausted, or partially exhausted, 
space. 

Otto Guericke, in his work on the subject, published in 1672, de- 
scribes numerous contrivances for exhibiting, or using mechanically^ 
the weight of the air. One apparatus he describes similar to that m 
j^. 8, where a, a, is a cylinder, 
to which is fitted a piston, 6, at- 
tached to a chain, c, which passes 
over the pulleys, dj d, and sup- 
ports a loaded scale, e. A pipe, 
/, enters the cylinder near the 
bottom, and to this pipe a pump 
is to be attached, hj whose means 
ike air may be withdrawn from 
the lower part of the cylinder, 
which will, of course, cause tiie 
j^ston to be forced downwards 
by the unbalanced pressure of the 
atmosphere. In niis way Gue^ 
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ricke saja that a boy of twelve or fifteen years old, acting on the 
pump at/, may raise a weight, however large, in the scale e, pro- 
vided only that the diameters of the pump and the cylinder, a, be 
properly proportioned. 

This, it will be perceived, is an anticipation of the principle of 
Braroah's hydrostatic press; not that it at all interferes with the 
credit due to Mr. Bramah for that beautiful invention, because he 
claimed no discovery of new principles, but a better application of 
those which wer^ old. 

In this apparatus of Otto Guericke, which is fully described by a 
very large picturesque engraving in his work of 1672, we have a 
complete explanation of the principle of obtaining powe^ from a va- 
cuum formed under a moveable piston. It is quite clear, also, that 
the mode of producing a vacuum, by means of condensed steam, was 
known and published at this time. If, therefore, Unj one had pro- 
posed to Guericke, to make the vacuum by condensing steam, in- 
stead of by a pump, there would be no vast stretch of ingenuity in 
the suggestion. But suppose Guericke to reply, '^ how shall 1 ap- 
ply the steam?" Imagine, then, that he is thus answered: — **> place 
a little water in the bottom of the cylinder, then set the cylinder on 
a fire till the water is converted into steam, and the piston is at the 
tpp$ secure the piston from descending, and carry the whole appa- 
ratus to wherever the work is to be penbrmed, then fix the cylinder, 
attach the piston to the point where vour power is to be applied, and 
as the cylinder cools, your work will be done." If Otto Guericke 
were a man of business, he would reply, this will cost about ten 
times as much as exhausting the cylinder by hand. So that this 
suggestion, besides possessing the smallest possible (quantity of ori- 
ginality, would have the property of being utterly inapplicable to 
useful or economical purposes. 

About the year 1685, Monsieur Papin communicated to the Royal 
Society and others, various devices for using compressed and rare- 
fied air to elevate water in jets or pipes. In none of these is there 
a particle of novelty, as will be evident to whoever will compare 
them with the works of Hero and his translators. He contrived an 
apparatus of this sort, which he decorated and placed as an orna- 
ment on his chimney shelf, but he concealed within the shelf a pipe 
communicating with an adjoining room, through which air was forced 
into the ornament, and produced a ^et of water. This he invited 
the members of the Royal Society to see, and challenged them to 
discover how the jet was produced. The mysterious ornament was 
described and published without reference to the concealed pipe, and 
some foolish persons imagined that thfe perpetual motion had been 
discovered; till at length Monsieur Papin disclosed, what it is pro- 
bable all the scientific world had long known,— -that the effect was 
produced by some concealed artifice. 

Shortly after this, Papin proposed to convey motion from one 
place to another, at great distance, by means of air-tight tubes com- 
municating between cj^linders containing pistons. He thought that, 
in thi^ way, a motion in one cylinder couhi be transferred to an- 
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other at the distance of a mile or more. This is something like the 
scheme which has been lately before the public, of starting a carriage 
from London by means of an air-pump at Brighton. 

Any person who could seriously propose to work a piston in a cy- 
linder at one end of Oxford street by means of an air-pipe, commu- 
nicating with a second cylinder at the other end, must be ignorant 
of what ought at that time to be fully known, namely, that air was 
inert like other matter; that it was elastic, and that in pipes its mo- 
tion was retarded by friction. 

In 1669, Papin copied Otto Quericke's contrivance, and describes 
it as his own invention; whereas the only change he makes, is in 
causing the descent of the piston to express oil from seeds instead 
of raising a weight. This is a mere plagiarism. 

From about 1685 to 1700, therefore, it appears that Monsieur 
Papin was engaged in forming contrivances to employ the force of 
exhausted or compressed air upon pistons in cylinders. 

In 1688 he suggested the use of gunpowder to form the vacuum 
by its explosion, and in 1690 he proposed to form the vacuum by 
steam from a small quantity of water placed in the cylinder. 

In Fig. 9, the cylinder of Papin is described; a "* 
is the piston, and 6 is a rod attached to it There 
is a notch iu the rod just above the piston, into which 
a catchf fixed on the top of the cylinder, enters, and 
retains the piston. at the upper end till the catch is 
released. The tube, c, permits the escape of the air 
when the instrument is first used. The fire is 
brought under the cylinder, and. retained there till 
the water is converted into steam, and th^piston 
driven up. The piston is then secured by the catch J 
the fire is removed, the cylinder gradually cools, ^ 
and at length the piston, being set at liberty, de-^ 
scends under the pressure of the air. 

This is the apparatus on which M. Arago founds ^ 
the completion of the claim of France to the honour |^^^ 
of having invented the steam engine. It was never I 
made as a working machine, and it does nothing; 
more than illustrate a well known physical fact, 
That a vacuum was left by condensed steam, was known from the 
time of Hero at least. That the air, or seme other power, w6uld 
force a liquid or solid body into vacuum, was equally well known. 

But let us see how M. Arago treats this matter. The section 
introducing this subject is headed «' Denis Papin," and immediately 
under are placed the two diagrams. Fig* 10, which the reader, of 
course, concludes are the portraits of Papin's invention. But it will 
hardly be believed they are nothing of the sort; they are portraits 
of the apparatus of the Englishman, Newcomen, made fifteen years 
afterwards. M. Arago gives six pages of description of this appa- 
ratus, in which he brings the steam into the cylinder from a boder 
through the valve, a, and which he says is very clearly described in 
the Leipsic Acts for 16B8, and in a work of Papin's in 1695; and 
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lie detiilt certain experimeiitB made with a cylinder which weighed 
five ovnces. 

Fig. 10. 





a a 

At the bottom of the sixth page M. Arago proceeds: " The water 
which furnished the steam in ihene Jirst experiments was not con- 
' tained in a separate boiler^it had been placed in the body of the 
cylinder, upon the metal disk which closed the lower endi. This 
disk Papin warmed to convert the water into vapoury and it was the 
same disk which cooled when the fire was removed in order to pro- 
duce the condensation." From this we conclude that, as the appa- 
ratus described by M. Arago was not that used by Papin in his 
first experiment, of course it must be the apparatus used in Papin's 
second, or third, or last experiments. Notnmg, however, wouJd be 
more erroneous than siph a conclusion. Papin never experimented 
on such an apjparatus as M. Arago ascribes to him, he never even 
su^sted such a one. 

It is for the reader to judge of the fairness of ascribing to Papin 
in 1690 the invention of Newcomen made in 1705, without the 
slightest hint that such a substitution has been made. M. Arago 
thus sums up his notice of Papin:— 

*^ Papin was the first to imagine a steam engine With a [Hsten. 

<' Papin was the first who saw that aqueous vapour furnished the 
means of obtaining a vacuum in a large space (^rande capacite.) 

^* Papin was the first who thought of combining in the same fire 
madiine, the action of dastic vapour with the property of the same 
vapour to become condensed by cold.'' 

If Papin's apparatus be a steam engine, he is entitled to sudi a 
share in the invention of that agent, as appears due to the noveltj 
of his contrivances, and to their practicability. The reader may 
easily judge of each. 

Papin was not the first by two thousand years who saw that con« 
densed aqueous vapour left a vacpum. What differences there are 
between large and small spaces in this respect remain to be shown. 
The capacity of a five-ounce cylinder hardly desenres to be called a 
large space. 

PajMn's apparatus does not use both the elastic force and conden- 
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sation of the steam; and if it had, he was not the first who tombiBed 
in the same machine the elastic force of the vapour and its coaden<- 
fiibility; for Hero's apparatus does the same thing. 

We proceed to the year 1699, when Mr. Saverjr exhibited. to the 
Royal Society a model of the first engine, which is known to have 
been realized on the large scale. This model and its mode of action 
will be rendered intelligible by the diagram, Mg. 11, where a is a 
boiler communicating by the bent pipes b and c with the cold vessels 

Fig. 11. 




d and e: /and g are the pipes through which the water is forced out 
of the vessels by the steam, and A, Ar, are the pipes by which it enters 
these vessels from the well or cistern beneath. The arrangement of 
valves is precisely like that supposed in the Marquis of Worcester's, 
Fig. 7, and the only difference is, that here the cold water ascends 
into the vessels J, «, instead of flowing from the same level, and 
that the cooling of the vessels J, e, is hastened by suffering cold 
water to run upon them alternately from the cocks ^ nu This last 
contrivance, the artificial condensation, is the only point of complete 
novelty about Savory's machine. He has, however, the rare merit 
of combining several principles which had been merely suggested, 
in an apparatus which presented to the world, for the first time, an 
effectual working machine for raising water by fire. 

But we must now hear M. Arago. 

His section headed "Savery," thus begins: <* We have no proof 
that Salomon de Gaus ever constructed his steam engine;" I might 
say as much of the Marquis of Worcester. " That machine of Papin, 
in which the action of the vapour and its condensation are succes- 
sively employed, was executed only on a small scale. The reader 
will form an exact idea of Savory's, if he recollects that of Salomon 
de Cans, and attends to the following considerations." 

Thus the only description which M. Arago gives of the first work- 
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ing steam engine mankind ever saw, is bj gtatine verballj, withoat 
any diagram, where it resembles and where it diners from what he 
calls the steam engine of Salomon de Cans. It will now be seen 
why M. Arago elongated the jet and valve of de Caus's diagram into 
indefinitely extended pipes^ evidently for the purpose of assimilating 
them to the pipes/, g, A, and Ar, of Savery's engine. 

In the year 1705, a patent was granted to Newcomen, Cawley, 
and Savery, for a steam engine, which was invented by the two 
former, and which was the first that ever became extensively useful; 
for Savery's was limited to inconsiderable heights, unless the ves- 
sels were subjected to dangerous pressures, and it was, moreover, 
very expensive in its consumption of coal. 

The machine of Newcomen and Cawley, which is still partially 

Fig. 12. . 




-.1 ;ii 






used where coals are cheap, consists of a boiler, a, from the upper 
part of which a pipe enters the bottom of the cylinder, b, in which 
works the piston, c, attached to the chain, d^ whose upper en4 is 
fixed to one extremity of the beam, 6, e. From the other end of the 
beam hangs the chain,/, supporting the pump rod, g, A communi- 
cation is opened between the boiler and the cylinder hj moving a 
valve; the steam enters the cylinder, and the piston is raised by the 
weight of the pump rods. When the piston is at the top of the cy- 
linder, the communication between the boiler and cylinder is closed, 
cold water is then suffered to flow through the pipe, A, into an outer 
cylinder, or case, A;, k^ which surrounds the cylinder, b. The space 
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between the two is then filled with cold water, which rapidly con- 
denses the steam under the piston, produces a partial vacuum, and 
causes the descent of the piston with a quantity of power propor- 
tioned to its area, the weight of the atmosphere, and the perfection 
of the vacuum. 

This engine, after it had been so far completed as above described, 
cost the patentees seven years' labour and experience before it be- 
came an economical machine for draining. Notwithstai\ding that, 
according to M. Arago, a '^ proper machine for draining" had been 
in existence ever since the work of Salomon de Caus, in 1615^ and 
notwithstanding that Papin had, in 1690, published (he says) <^ the 
most clear and methodical description of the engine known at pre- 
sent by the name of the Atmospheric Steam Engine." 

The engine of Newcomen, which M. Arago admits to be the first 
that rendered any considerable services to industry, he describes as 
he does Savery's, without a diagram. He says, that '^excepting 
some very essential details, it is nothing but the machine proposed^ 
in 1690 and 1695, by Papin." Excepting some very essential de- 
tails, it is merely the machine of Hero. M. Arago never gives the 
slightest hint that he has put Newcomen's valve and boiler to Gue- 
ricke's cylinder, and ascribed the combination to Papin^ he says, 
that ^^both Papin and Newcomen produced the condensation by 
cold, though the English mechanic adopted a better plan of cooling 
for a working machine than that which had been employed'by Papin 
in his model;" and be proceeds, '^ The machine of Papin thus modi- 
fied as to the manner of cooling the acj^ueous vapour, excited to the 
highest point the attention of the proprietors of mines." 

in this last paragraph there is not merely a continued suppression 
of the fact, that the apparatus described as Papin's is not jRapin's, 
but Newcomen's; there is a direct assertion that the two machines 
differed only as to the manner of cooling the vapour. 

The ^^ modification" which M. Arago thus misrepresents as to its 
extent, and which he accounts of so little consequence, made all the 
difference between exciting the attention of proprietors of mines, 
and exciting no attention at all. Papin's steam cylinder lay un- 
noticed and undisturbed, and apparently forgotten, not only by the 
world, but by Papin himself; for no sooner had Savery succeeded in 
perfecting and realizing his machine, than Papin abandons his cylin- 
der, seizes upon Savery 's engine, mutilates it, and publishes it in 
1707 as his own. 

Fig, 13 describes this last and most palpable plagiarism, which 
Papin tells the Royal Society will so much increase the power of 
mankind, that he tears he shall be considered chimerical; he says 
farther that it is much superior to the apparatus he had published 
some years before, and that he invented it without being aware of 
Savery's invention, which was {he says) not communicated to him 
till the year 1705. Papin omits the best part of Savery's apparatus, 
namely, the ascending pipes from the reservoir to the cold water 
vessels, and he claims this as an improvement. Thus he throws 
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aside the only part of the contrivance which roadern engiaeers kare 
been able to use with any regard to economy. m 

d Fig, IS. 




The boiler, a, communicates with the cylinder, 6, 6, and the 
steam forces the water up the pipe, c» into the vessel, d, whence it 
escapes at e. The supply oficola water to be raised takes pJace at 
/• There is evidently not the sl^test novelty in this machine so 
far; it is much beneath Savery's in every respect It has, however, 
one novelty, from which a tolerably fair estimate of Papin's me- 
chanical talents may be formed. The water in the cylinder, 6, &, 
instead of being exposed to the steam^ as in Savery's engine, is 
covered by a floating hollow piston of iron, g*, g, supporting an iron 
heattf, hy which is put in and taken out like the heater of a tea-urn. 
No two contrivances more absurd and wasteful than these were 
ever devised. The professed object of the hollow iron floater was 
to prevent the condensation of steam on the surfiEice of the cold water. 
Bat even a hollow iron floater is a better conductor of heat than 
water, when the heat has to descend, and^ therefore, the appendag^e 
is worse than useless. The iron heater to be put in and oat at in- 
tervals is almost too ridiculous to notice^ because, at the best, a cer- 
tain quantity of heat applied in that manner could produce no greater 
effect than the same additional quantity applied to the boiler^ while 
it IS evident that the trouble of opening the cylinder, and exchaug- 
ing the cold for the hot iron, together with the loss of heat in pass- 
ing through the air, would more than destroy all that was gamed. 
Tne whole contrivance is puerile in the extreme, and it is the work 
of Papin, of whom M. Arago says, '^ the man of genius is always 
misunderstood when be advances before his age." 

The reader is now in possession of the stolen and diifigured child 
for which Pi4iin deserted hta former doubtful offspring* ^^ the clear 



and methodical description of the Atmospheric Steam Engine;" and 
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it wfll Qo^*^ be easy to estimate the respective claims of Egypt, Italy, 
France, a td England, up to the year 1707. 

But in fact the steam engine was hardly yet invented. Newco- 
men's machine, though infinitely superior to every former contrivance, 
is a crude, imperfect, wasteful apparatus, in comparison with those 
which the following century brought forth. The engine up to this 
time is scarcely worth a dispute, even if it had been produced wholly 
by one manj but it is obviously the result of a succession of im- 
provements so inconsiderable, that the whole of them do not exhibit 
a tettth part of the scientific and inventive resources which are dis- 
played in the ameliorations effected by Watt alone. From the yeaf 
1705, the steam engine is confessedly a British invention. For all 
|hat is refined and economical in the development and application 
of the heati for all that is ingenious in the machinery; for all that is 
vast in the power produced, and extensive in the purposes to which 
that power may be made subservient, it is nl)torious that t;he world 
i% indebted to Great Britain. If, then, De Calis and Papin had done 
all that M. Arago so incorrectly ascribes to them, the great question 
would not be affected by.it. 

The reader who wishes to verify the statements here giveti, is re- 
ferred to the " Acta Eruditorura Lipsige," from 1685 to 1700; to 
the *< Philosophical Transactions" for the same period; to Papin's 
Work, pointed in 1695, at Cassel, and entitled ** Recueil de diverses 
Pieces touchant quelques nouvelles Machines;*' to Belidor's ««► Ar- 
chitecture Hydraulique** in 1725; to «* Les Raisons des Force* 
Mouvantes,*' by Salomon de Caus, of which an edition*, printed in 
1624, is in the British Museum; to the various editions of Hero's 
" Spiritalia," and especially to the translation ra 1606, by Porta, 
entitled^ « I tre Libri Spiritalia," of which a copy is in the British 
Maseum. 

If any objection be made to the language here employed, in re- 
gard to a person entitled to so much respect as M. Arago, it must 
be recollected that the paper of that gentleman is an indiscriminat- 
ing attack on the motives of several of the most distinguished indi- 
viduals of the United Kingdom, not all of whom have given as much 
cause hr suspicion as any one of the misquotations in the paper of 
M. Arago. 

In page 176 of that paper, M. Arago says, " the greater part of 
the English authors," among whom he includes by name Dr. Kobison' 
and Dr. Lardner, " obstinately persist in quoting only one work of 
Papin, that of 1707, and refuse to take any notice of the more vola- 
minoufe "Work of 1695." 

Th6 persons thus accused have at least the same excuse which M* 
Arago requires for neglecting Baptista Porta, with this additional 
circumstance in their favour, that they quote Papin's latest^ and, 
according to his own account, his best contrivance, and that what 
they do quote, they qnote faithfully. They might well be forgiven 
for not supposing tnat the promulgator of the wretched apparatus of 
1707 had invented the atmospheric engine in 1695; and it might 
have been e^cpected that a paper making such grave charges should 
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not have exhibited so many and sach singular discrepancies between 
the representation and the truths as have been here pointed out. 

A. AiNOKR. 



(hi the Filtration of Water on a Large Scale. 

At a meeting of the Royal Institution, Brandegave an account of 
tiie present state of the supply of water to the British metrojxilis; a 
subject which has recently excited very particular attention, in con- 
sequence of a large portion of it being derived from the Thames, 
into which is discharged the larger portion of the fluid filth of that 
immense city. Of this fact some notice is taken in the article on 
Filtering, at p. 221. In the course of his remarks, Mr. Brande de- 
scribed the process of filtration as applicable to very large quantities 
of water, and gave an account of the works lately carried into effect 
for this purpose by the Chelsea Company, and showed a model of 
their arrangements for the purpose, for which, as well as for the fol- 
lowing particulars, he was indebted to Mr. Simpson, the engineer 
to that company:—- 

<< The pond which contains the filter-bed is forty-four feet square 
at top, and made with sloped banks, the bottom being twenty-six 
feet square; it is six feet deep; the mode of forming the bed was as 
follows: — after the pond was made water-tight, with a drain throu^ 
the bank to the well, the bottom was covered with coarse gravel, m 
which drains were built without any cement between the joints of 
the bricks; they were covered with coarse gravel, and then with finer 
gravel, with coarse sand and finer sand, until the strata of gravel and 
sand were each two feet* thick, both gravel and sand having been se- 
lected with care, and well washed. The reservoirs were each thirty- 
two feet square at top, twenty feet at bottom, and four feet deep; 
the low water line of them being level with the high water line of the 
filter-bed; the reservoirs were worked alternately on to the filter-bed, 
and it was regulated to filtre 12,000 cubic feet of water every twenty- 
four hours; and the water was remarkably j)u re and limpid after it 
had passed the bed. The silt which was stopped on the bed was 
regularly cleaned off with a small portion of the sand every fourteen 
days; the principle of the action depends upon the strata of filtering 
material being finest at the top, the interstices being more minute in 
the fine sand than the strata below, and the silt, as its progress is 
arrested, (while the water 'passes from it) renders the interstices be- 
tween the particles of sand still more minute, and the bed generally 
produces better water when it is pretty well covered with silt than 
at any other time. The silt has never been found to penetrate into 
the sand more than three inches, the greatest portion always being 
stopped within the top half inch of the sand, and in cleaning the silt 
off, it has never been found necessary to scrape any more. of the 
sand off with the silt than the first half inch depth, and sometimes 
only half tliat depth was removed. The small air pipes from the 
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drams are to prevent injury to them, or the filtering materials, by 
condensation or otherwise. 

** The large filter-bed at Chelsea is a surface of nearly, one acre, 
and is constructed precisely on the same principle as the experimental 
bed, the details of forming and working it being greatly improved 
and adapted to the enlarged scale. The perfecting this bed has been 
a work which required the greatest attention and perseverance} it 
was set to work, and supplied the Chelsea Company's district, for 
the first time, on the 14tn of January, 1829, and is of sufficient ca- 
pacity to filter 500,000 cubic feet of water ever twenty-four houra: 
it is working with the greatest success during this inclement season, 
and although the water on the bed is this day covered with ice five 
inches thick, it does not impede the filtering process. 

**This filter-bed was made after the engineer had seen several 
similar works upon a small scale in England and Scotland, which 
4iave been at work some years, and he has combined in it the several 
advantages he observed in the filter-beds he examined. 

** It is proposed to follow up the improvement by extending the 
suction pipe up the river, and pumping the water (during the last 
two hours of ebb tide only) into small reservoirs constructed close 
to the filter-bed, and the water will be filtered as it is required for 
the supply of the town, and the main pipes will be so constructed 
that none but filtered water can be pumped into them.'' 

It will be seen by Mr. Simpson's evidence before the commis- 
sioners appointed by his majesty to inquire into the state of the sup- 
ply of Water to the metropolis, that tne water, by filtration, could 
DC rendered perfectly clear, excepting during extraordinary land 
floods, when upon a close inspection he had perceived a slight loamy 
colour in the water after it was filtered, which was scarcely dis- 
cernible in a glass tumbler. Mr. Simpson now remarks that the 
water in the large filter-bed is much better than it ever was in the 
experimental bed. ) 



On a mode of Rapidly Sketching effects in Chiaro-scuro^ and its ap- 
plication to Lithography. 
At a meetineof the Royal Institution, held on the 13th of March 
Jast, Mr. Brockedon offered some remarks upon a mode of rapjidly 
sketching effects in chiaro-scuro, and its application to lithography; 
he stated that the process was similar to that of engraving in mezzo- 
tinto, which he thus described. Upon a smooth surface of a plate 
of steel, or copper, the artist lays what is termed a ground by means 
of a cradle, a steel instritment, having a serrated edge, which, by a 
rocking motion, is made to pass all over the plate, and in every di- 
rection: this raises a burr, upon which, if printer's ink be laid, it 
will deliver a uniformly black impression. Upon this rough or raised 
surface the design is made; and the intended forms are produced by 
scraping off the buri^ to the depth of tint required, or if necessary 
scraping it smooth, that in such parts as no burr remains upon to 
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bold the ink» the surfiice of the metal would wipe cleAn, and sucb 
parts would appear white in the impressioir* In a similar waj th^ 
new- process consists in blacking the surface of paper with an^ mix- 
ture of black and a greasy substance, and then with a knife, or 
scraper^ removing it from such parts as are intended in the design 
to be white or light. Mr. Jackson, the Rojal Academician, appear} 
to have been the inventor of this process. Some clever specimens 
of landscape sketched in this way by Mr. Harding, were shown bj 
Mr. Brockedon, as well as some drawings of his own, of draped 
figures. One of these was produced in the short space of twenty 
mmutes, and the other in half an hour. The material which he em- 
ployed was ivory black, prepared in the usual way as for painting in 
oil; this was rubbed over a white Bristol board with a brush, and 
the drawing immediately proceeded with. Sketches and studies 
Hiade in this manner in oil colour, when finished and dry, if worth 
preserving, may be safely kept, and are not liable to injury from 
rubbing. 

In the application of this process to lithography, lithographic ink 
is laid over the surface of the stone in a fiuid state, and when dry, 
it is scraped off where required with a mezzotinto scraper, and the 
designs executed with great facility. Any decree of tint may be 
produced; parts may be repaired or altered, minute white or black 
fines, or dots, which it would be difficult to produce on metal, may, 
in lithography, be made by scratching out with the point of a knife 
or needle, or drawing dark lines with a camel's hair pencil and Utho- 
graphic ink, where such lines are required upon places where the 
ground has been rem'oved. In this way sketches of great boldness, 
or drawings of extreme delicacy, may be produced. The process 
of printing from drawings thus executed is certain in its operation, 
which is not always the case in lithography, when the design is drawn 
on the stone; as a delicate tint can only be obtained by a fiue point 
on the lithographic chalk and light execution, which, when finished, 
is liable to be injured by the operation of printing. On the contrary, 
by this process, the ink being laid on fluid, firmly and perfectly ad- 
heres to the stone; it is known that above 100,000 impressions have 
been taken from lithographic writing which has been laid on witb 
fluid ink. Beautiful and various grain may be obtained on the sur- 
face of the stone equal to the tints from metal. The stone employed 
in lithography is capable of receiving the smoothest surface | not the 
grain which appears in the print depends upon the degree of the 
Eneness of the sand which is used ia finishing the surface of the 
stone, which may be made to produce a Viiriety and fineness in the 
grain of the tints similar to those which are so delicate and beautiful 
in Mr. Martin's celebrated plates in meautotinto upon steel. Mr. 
Brockedon acknowledged the assistance which he had received in 
his experiments from Mr* Hulmandel and Mr. Harding^ and ex- 
hibited a head the size of nature, which was printed from a drawing 
made on stone, with which Mr. Hulmandel had obliged him.. He 
also showed a lithographic print by Mr. Westall, and some spirited 
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manj varieties of this new or improved process* 



Manufacture of Glass for Optical Purposes. 

At a meeting of the Royal Institution on the ISth of Jtine, Mr. 
Faraday gave some account of his experiments on the manufacture 
of glass for optical purposes. 

It is pretty generally known that a committee and a sub-commit- 
tee of the Fellows of the Royal Society have been formed to cfxperi- 
ment upon the production of glass fit for optical purposes, i, e. free 
from blebs, spots, streaks, and above all, waves and striae, so that it 
Hiay have a uniform action upon light. The sub-committee consisted 
of Messrs. Herschel, Dollond, and Faraday, who each took thi»e 
respective parts of the investigation which accorded with their par-* 
ticular pursuits. The Royal Society some time since applied to the 
Royal Institution for leave to erect upon the premises of the latter 
a furnace and furnace-house for the performance of numerous ex* 
periments of investigation, which was immediately granted, and 
which has now been in operation twenty-one months. Mr. Faraday 
stated that although he ought to make the first ofiicial report of his 
progress to. the president and council of the Royal Society, yet he 
had -been permitted, in consideration of the present evening beine 
the last of the meetings of the Royal Institution, to anticipate, and 
lay before the members of the latter, in a verbal report, an account 
of his proceedings. 

A brief account was then given of the great discovery made by 
John Dollond, in 1758, of the construction of achromatic object 
glasses; of the consequent demand for good glass; of the attempts 
of Guinand, Frauenhofer, Bontemps, Lerebourd, &c.| and of the 
difficulties, great as ever in this country, if not also in France, of 



getting good glass. 
Mr, Faradi 



Faraday then minutely described the nature of the peculiar 
optical glass, which, for the last nine months,, has had his undivided 
attention, and also the process of working it, which was illustrated 
by all the apparatus. Ordinary flint glass may be considered as a 
compound of oxide of lead, silica, and alkali. . Faraday's heavy glass 
is a compound of oxide of lead, silica, and boracic acid: alkali is 
found to be very injurious in it It is readily fusible at a red heat, 
and after the materials, perfectly pure, are mixed and fritted into^a 
rough glass in earthenware oruoibles, the required portion is trans- 
ferred into a platina vessel, and completed by stirring and other 
operatiena until it is perfectly uniform and clear, and fit to be cooled 
and annealed. 

Mr. Faraday stated that he had been racing against time, and had 
not lost the match, for that a piece of glass, which he hoped would 
prov,e nearly unexceptionable, nad been taken out of the furnace, and 
was in the hands of Mr. Dollond to be manufactured into a tele- 
scope. It had, indeed, been formed into an instrument, and by such 



Digitized by 



Google 



374 On ihi Flowing qf Sand under Prissure. 

kispeotioii as time had allowedy ^ms good, but it wanted a atill more 
rigid examination. Three telescopes of this glass had been made; 
every instrument was an improvement upon the former, and the ex- 

Criments generally had advanced towards perfection from first to 
It. Although very anxious not to excite hopes which would not 
be justified in the fullest manner, still the doubts Mr. Faraday en- 
tertained of perfect ultimate success seemed very slight. 



On the Flomng of Sand tender Pressure. 

A TEAR or two since, M* Huber Burnand described an anemo- 
meter to the Philosophical Society of Geneva, in which the force and 
duration of the wind were ascertained by the quantity of sand which 
escaped from an aperture varying in its size with the wind. In 
consequence of conversation relative to the manner in which sand 
would flow, and how far it would accord with liquids in this respect, 
M. Huber undertook a set of experiments which have given some 
very curious and interesting results: these we shall endeavour verj 
briefly to abstract 

To obtain a regular fall of sand, it must be well sifted, but must 
not be too fine. That which will just pass through a sieve contain- 
ing 38 wires per inch in one direction, and 45.6 in the other, flows 
with great facility^ but the aperture must never be less than .079 of 
an inch in diameter. The sand, in the experiments, was generally 
contained in wooden boxes, closied at the bottom by four moveable 
plates, so that the aperture could be widened or lengthened at plea- 
sure, the edffes of these plates being bevelled on the exterior. The 
sand which had passed the aperture was estimated both by weight 
and measure. 

The quantity of sand which flows in a given time through a given 
aperture is the same, whatever be the volume, the iveight, or the 
height, of the sand in the box above. The height was sometimes 
increased tenfold without change. 

When the aperture was from .078 to . 118 of an inch in width, the 
Quantity of sand which passed was always directly as the length of 
the aperture; but the least increase in the width occasioned an in- 
creased quantity greater than in the direct ratio of the areas of the 
apertures. The first part of this result may be useful in the con- 
struction of numerous instruments. 

8md passing out by lateral apertures made in the surface of the 
boxes flowed with eaual velocity, whatever the height of the column 
within; but if these lateral apertures were made in the form of hori- 
zontal holes, and the diameters were not nearly equal to the length, 
not a grain of sand would pass. 

Sand being poured into one leg of an inverted syphon, did not 
mount in the other. It extended but a very little way into the hori- 
zontal part. 

Whatever pressure be given to the upper surface of the sand, it 
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eierts no influence on the issue below. From a quarter to half a 
hundred weight produced no difference. 

A rod placed upright in the sand, directly over the aperture, de- 
scended without any inclination, in a very regular and uniform man- 
ner. When placed between the centre of movement and the border 
of the box, it also moved regularly, but gradually became inclined. 

M. Huber remarks that there is, perhaps, no other natural force 
on the earth which produces by itself a perfectly uniform movement, 
and which is not altered either by gravitation or friction, or the re- 
sistance of the air: for the height has no influence; friction, in place 
of being an obstacle, is the regulating cause; and the resistance of 
the air, within the column, must be so feeble as to be altogether in- 
sensible as a disturbing force. 

Single grains of sand placed upon a flat surface did not roll until 
the inclination of the sunace was at least 30°, sometimes almost 40^. 
The angle formed by a heap of flowing sand is almost always be- 
tween 30° and 33^; very rarelv as much as 35°. Small shot and 
peas produced the same general effect as those described with sand* 

An egg was put at the bottom of a box, and covered a few inches 
deep in sand: a weight of 60 lb. or more, placed over it, did not 
injure or affect the egg. The same result took place when the sand 
at the bottom of the box was put in motion by opening the aperture* 
Hence it is evident that the sides of the vessel support the pressure 
almost entirely; and also that the egg is protected from the irregu- 
lar action of the pressure by the sand, to the same degree, though 
not in the same manner, as if in a liquid. 

Other experiments fully proved that the pressure of the sand was 
principally sustained by the sides of the vessel. An inverted syphon 
had a little mercury poured in until both limbs were partly filled, 
and then sand was poured in on the one side upon the mercury: no 
elevation of the mercury in the other leg took place. Pressure was 
added to the weight of sand, still the mercury remained unmoved. 
More delicate experiments, by means of balances, showed the same 
effect 

A simple paper tube was rolled up; a plug fitting very loosely into 
the end^ but not so that sand could pass it, was floated by a cork or 
otherwise, on water, with such buoyancy as to be able to sustain the 
littie cone of sand that its circular surface could receive, and then 
the tube was held in the hand over it On pouring sand in, the 
tube might be filled without displacing the floating plug below, al- 
though there was weight enough to sink plug and tube, and every 
thing else, if the hand had been taken away. The sides of the tube, 
in fact, supported the sand. 

From these, and other experiments, it was concluded that it would 
be exceedingly difficult to pttsh sand out of a tube^ and upon trial, 
this was found impossible: the sides of the tube gave way first 
Even when inclined 20° downwards, it could not be done. It is 
easy, therefore, to see how, in the blasting of rocks, sand is as ef- 
fectual for closing the hole as a plug, the most compact driving, or 
any thing else. 
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A v^ simpla mode of showing^ the most striking of these effects^ 
is, to prepare an open tin tube, an inch in diameter, and of any 
lengthy to press a piece of thin paper against the end of it with the 
hand; to moisten the edges of the paper; and, replacing it, to let it 
adhere simply by such moisture; then placing the tube upright, with 
that end upon the table, to fill it with sand, and afterwards gradually 
to raise it. Whatever the weight of the tube and its contents, it may 
be carried any where in that position, although the paper bottom ad- 
heres but very slightly. [^Bib. IJtdv. xl. £S. 



. On the nature^ cauaesp and prevention of the Dry Rot.* 

The vast losses that national property has sustained from the de- 
structive effects of the dry rot on our shipping, sufficiently prove 
the importance of all endeavours for its prevention and investigation. 

The dry rot in ships seems comparatively to be of no very remote 
origin, as it is only about sixty years since, that much notice was 
taken of it in publications on naval subjects, and its ravages appear 
to have increased more as we approach nearer to the present time, 
if we may judge from the more frequent and more earnest attention, 
that it has experienced within that period. This consideration gives 
very great importance to the opinion of those who maintain that the 
great prevalence of this mischief in latter times, has been caused for 
tne most part, if not entirely, by the introduction into the national 
forests of a species of oak by no means indigenous to the country; 
and, as this may be traced to the time of the reign of William III. 
and the commencement of that of Queen Anne, if dry rot proceeded 
from the use of this timber, it would naturally appear when the 
plants, then put into the earth, would have attamea the size proper 
for ship building; which will be found to correspond very nearly to 
the period to which we have alluded, when this evil ftrst seems to 
have much attracted public observation. We have many instances 
of ships built before this species of timber came into use, which 
lasted six or seven times longer than the average period of their 

f present duration; of these, to prevent the annoyance of long cata- 
ogues, it may be sufficient to mention the Royal William, which 
was launched in 1719, and never repaired until 1757; was surveyed 
afloat in 1785, and probably lasted many years more; and the 

* The alarming prevalence of dry rot, especially in the timbers of ships, 
gives to every intelligent inquiry upon this subject, a very high degree of 
interest. At present we neither know the cause nor the cure of this pre- 
mature decay m timber, opinion^ upon the subject being almost as numeroui 
as the writers; and certain His, that the preventives which have been proposed 
were formerly anneceataiy, in the saAie lunda of timber; and we oomesa that 
we are mach more favourably disposed to the opinion that the place in which 
the ^res were formerly made on board of vessels, had a favourable influence 
in preserving them, than that the disease has been produced by the substitu- 
tion of foreign for the indigenous oak of Great Britain. [Ediitob. 
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famous ship, Betsy Cains, the yacht in which King William perform- 
ed his first voyage to England, that appears to have been then seve- 
ral years old, which was sold to a roercnant in the reign of George I. 
and employed in the coal trade, in which sei*vice she existed till 
February, 1827, when she struck on a reef of rocks near Tynemouth 
bar, and was there lost only for want of timely assistance, her tim- 
bers being then perfectly sound. 

The species of oak that is indigenous to the British isles, is the 
Quercus Robor, which produces a close grained solid timber, rarely 
sheeted by rot of any kind. The leaves of this species are short, 
deeply indented, and of a dark green colour; and its acorns grow 
singly, or at most two together, on long stalks, while its bark is 
somewhat rough. 

The other species, from whence so much mischief has been sup- 
posed to arise, is the Quercus Sessiflora, the leaves of which are 
Jong, rather serrated at the edges than indented, of a yellow green 
on the upper side, and a whitish fi;reen on the under, and set on short 
stalks, about half an inch in length, with acorns growing in clusters, 
close to the twig, or very nearly so, and havins its bark of a lighter 
colour and smoother texture than the native oak; the timber of this 
tree is much less solid, and more spongy. ' This species is also called 
the Durmast and the Norwood oak, and probably by several other 
local appellations. 

This descrifrtion of the different trees is given, from a conviction, 
that while the first should be cultivated as our national timber, 
almost as emblematic of Britain, as the palm was anciently of Judea, 
the other kind, with the many names, should be either extirpated as 
a noxious weed, or at least be only employed in domestic uses; 
while all planters should be enjoined from its propagation, if not 
prevented hj actual penalties. 

Another circumstance mecits attention, a^ not unlikely to influence 
the duration of oak timber, in which there is a marked difference 
between what sprung- up in old times, and that produced in the last 
century. In those remote ages the woods were wild, the oak grew 
where the acorn dropped, and was never without its tap root de- 
scending to great depths in the soil, and extracting nourishment 
from it at times when the more superficial roots were nearly inert 
for want of moisture; this, by itself, is sufficient to produce timber 
ef a superior quality to that of modern times, when young oaks are 
transplanted with as mueh indifference as cabbage plants, which of 
course totally destroys the tap root, and more or less, on this account, 
deteriorates the timber. 

It is sdso highly probable that the locality and management of the 
fires for cooking in ships in old times, materially contributed to 
secure them from the aevastationa of the dry rot. In the reign of 
Queen Elizabeth the cook room was made below in the waste or tiold 
of the ship, and when Sir Walter Raleigh wrote his Essay on Ship- 
ping, published in 1650, the practice of making it in the forecastle 
had only commenced in merchant vessels, and had not been intro- 
duced into the navy. It is true that Sir Walter states many incon- 
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veniencteis to arise from the old location^ ami much recomnrandB Aat 
commenced by the merchants^ but it is also no leas certain that a 
fire being maintained constantly in the hold of the ship must hav6 
banished from it damps and stagnant air, without both of whicii the 
dry rot is never known to exist; and by the dryness and YentilaUim 
that it produced, must at the ^me time have materially contribateii 
to the health of the seamen, who even at the present day too often 
buffer from typhus fever, pn»dtieed by noxious air generated in the 
hotd, and confined until it becomes more highly pestilential ^an in 
any other ktiown instances, as has been well explaiiied by Dr. Mafe- 
cnll^gh in his Treatisfe on Malaria; and although, perhaps, it m^t 
not be adviseable to restore the ancient location of^ the cook room, 
as it would in all probability be in vain to attempt this cha^Uge, «vefi 
-should the means of preventing all the inconvenieBcies pointed oat 
from it by Sir Walter be presented^ yet as a fire in thift hold 4ms 
teen ibund to have produced such beneficial effects, it tertasnly 
would be most advantageous to again have one in thait fmrt of the 
ship; the fire place for which might be «o managed as to occupy M 
little space (since no cook room need be added) more especiatty m 
ihe flue from it mi^t be brought- up through the pump well$ and 
being enclosed by an iron case, and brought high above <^fe, lite 
the chimneys of steam^ships, would cause no risk from €re, or aajr 
other inconvenience; while, in addition to the practice 'of passing 
water throifeh the hold every day, by means of i^ocks and thef«mp, 
(reeommended by the Doctor, and employed by some naval captaitfs 
with the best results), it would both prevent destructive sickness, 
and inateriaily increase the duration of the skip, by rettrbvin^ com- 
pletely the most pc^tent sources from whence the dry rot origmatea. 
A cause of dry rot has been assumed by a -writer ih the West- 
minster Review for April, 1829, to be a vegetable iff <the ^fim^s 
spedes, that works its way in the^bbdy of the svmAwithxMptmuC' 
ing any external appetifaftce; btit 'it ts so contrary to «he Jetltffse^f 
nat(ite,'that ahy pftarit'coKld exi^t without Organs, analogous itt'letfit 
to leaves, for acting dh thfe air chemicalljr, that we mafy weH be ex- 
cused for doubting the fact, at least till it is moist tlne^aivoealfy 
proved; atid although the trufie seems to be a plant of thisnatare, 
and to countenance the opinion, yet it has so often happened, ^^t 
supposed anomalies in nature have disappeared before tndre aeourate 
investigation, that even in this instance the same doubt miiy be Ire- 
tained ivith the strictest propriety: and even if it were proved,' that 
some such undermining hidden agent existed for the deslihictio&of 
timber, independent of the known sources of putr^fiietionf;* the effiiet 
would be so much more simitar to the* known operation ^«f-cekaiii 
minute insects, that the best pknofs m^st be produced that l^s&aire 
tiot the cause, before assent should be given to an oHgin of 4t, sub- 
versive of a law of nature that seems to be universal. Diy; rot has 
also been attributed often before to a fongus growkig epenly in the 
tisual manner; but as common rot has either alwi^ys been knoWb to 
exist previously to the anpearAiiee ^f this fudgus, or 1^ eausesMif it 
at least to be in powerful activity on such occasions, iiiislatterpkiat 
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must be considered as a secondary assistant and accelerator^ instead 
of a primarj caase. 

Mr; George, who has lately obtained a patent for the prev^tion 
of tlie dry rot, has also lately promulgated a new origin tor the dry 
rot, ' in attributing it to the eiact of the variations of temperature 
transmitted through the woodi but we imagine other causes tor pu- 
trefaction existed amply in the locality of his cellar (^the rapid decay 
of the door of which led him to form this novel opinion), besidea 
those that he has mentioned, as it is not twenty yards from the 
Rolls Chapel, which was and is still a public place of worships and 
as such places were accompanied b;jr cemeteries until very lately, 
and as some monuments still remain in the chapel, there is the high- 
est probability tliat a burying-ground existed and extended beyond 
Mr. George's cellar, and that this is actually surrounded by the 
vemains of the deceased of former limes-rthe effect of which on the 
air of i\iQ place is alone sufficient to rot not only the door, but every 
other matter capable of decay placed within its influence, without 
seeking for any remote or fanciful cautes. 

Mr. Langton, who obtained a patent for seasoning or drying tim- 
ber in August, 18S5, has, in his remarks on it, recomn^ended his 
methed &s & means of preventing the dry rot in ships; but, as bis 
process extracts nothing but water from tli^ timber, and leaves its 
mucilaginous parts undtered, when it is exposed again to wet or 
damp, as must occur in all vessels at sea, the attraction of these 
substances for water, and their effect in accelerating the rot in the 
fibrous parts of tlie timber from tins circnmst^ce, must soon render 
ships built widi dried timber as liable to this evil as they were 
Wore. (See p. 156, vol ^, for 18^6.) 

Mr. Newmarch's patent of February, liB^, professes also to pre^ 
vsettt the dry rot, by boiling the timber in oil, mixed with sub&tances 
that are n<^ very adviseable for the purpose. This method, however, 
iias the advantage over the last in producing permanent effects, as it 
is certain that timber so prepared would . not be liable to attract 
moisture as before, while most of what it held originally woul<l be 
driven out effectually by this process; but if tallow ^ere sub^ituted 
isr oil, and sulphur for the other ingredients, the pl^o ^roiM be 
more iikely to have the eflfect intended, since the talloj^ would be 
ftetoined in the capillary tubes of the timber on cooUag* instead pf 
FunfHDg out again, as most id the oil would; and tl^e sulphur would 
readily dissoive in this, while the salts would apt. in the oil, with 
jwhich they are directed to be flatxed by the specification of this 
imtent. (See p. Sj04, vol. S, ior 18^.) 

And h»re the opinion ef the West«^8i«r Reviewer, that all 
Attempts to prevent dry rot,l5y prveviou* preparatipu of the timber, 
are mere quackery, must be reprehep^ed, as at least very unphilo- 
eophical and hasty, as well as W sneers against the late Sir Hum- 
phrey Davy fiM* something o^" this nature, that he asserts was pro- 
posed by this eminent cbenost. It is not i^ery long since chemistry 
MS began to be much ^ppliefl iieyood the limits of medicine; an^ 
no jRan qan fiurlj«ver the^t it eannot effect this purpos^e, as wall as 
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many others t>f great utility, in which it has succeeded most com- 
pletely. In fact, Mr. Newmarch's method may be considered as 
chemical^ and had he been better acouainted with this science, he 
would doubtless have made it more efficacious. Experiments, how- 
ever, for preventing the dry rot in ships, require to be executed on 
a scale that very few individuals have the means of executing; and 
as ^ey must therefore be tried either by departments of govern- 
ment, (the minds of the chiefs of which are probably too fully en- 
gaged with other matters to attend to affiiirs of this nature), or else 
by joint companies, it is no wonder that no certain remedy for this 
evil has yet been indisputably ascertained. 

But chance, which often ^ves valuable information to observers, 
has pointed out a preventive of the rot in timber, that while it 
promises to be efficacious, has at the same time cheapness to recom- 
mend its employment. It has been found that the timber used 
about the copperas works at Whitstable, in Kent, has continued in 
a sound state for very many years, which the seafaring people of that 
place attribute to its being soaked in tiie liiquor that runs from die 
copperas stones, and are unanimous in thinking this would prove a 
cotnplete preventive of dry rot; there is the greater reason to ho^ 
for a good effect from this, as the copperas liquor, by its sulphuric 
acid, has a decided action on every part of timber, somewhat analo- 
gous to that which charring has on its surface, by which it has been 
ion^ known to be preserved, where it would otherwise have decayed 
rapidly. 

That there should be two species of rot, as urged very do^ati- 
cally by the Westminster Reviewer, is not to be admitted without 
proofs of the most incontrovertible nature, more especially as the 
dry rot may be accounted for, as to its peculiarities, from circum- 
stances solely accidental to the timber, and depending on the same 
conditions ot temperature and moisture as tiie common rot. 

That the rot in timber does not take place, if it be thorou^ly 
dried, and kept afterwards from wet, is too well known to require 
prod*; and, on the contrary, there are many instances of its being 
preserved sound for centuries when entirely immersed in water. It 
therefore seems necessary, to produce rottenness, that the degree of 
moisture ih it should not be such as will prevent the entrance of air 
into its porel<)r minute tubes, while any portion of it tinder this 
quantity accelerates the process, and some is absolutely necessary; 
the water seems (h this occasion to be decomposed, and its oxygen 
to combine with parvof the carbon of the wood to form carbonic 
acid, while its hydrogen becomes united to another portion to pro- 
duce carbonated hydrogt«); and as mucilaginous substances have 
great attraction for water, t^at timber which contains most of them, 
or which, in other words, reiuins most san, will be most liable to 
rot, while at the same time the [^rts of the same timber, that are 
kept dry, will still remain sound, ^ow as dry rot takes place in 
the internal parts of timber, while the outdde exhibits often no ap- 
pearance of decay, it is only necessary for thk effect that the outsioe 
of it should be kept dry, while the inside retinas that portion of 
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nuHSture that prodaces rottenness; and in this state, in eyerj spe- 
cies of building, all timber must be, that still retains sap, or has not 
been deprived of its natural moisture, and is not too solid to admit 
moisture again; or, what comes to the same result, is sufficiently 
spojBgy and open to admit moisture, and is possessed of mucil^e 
for ItB retention. Putridity then commencing in the internal part 
of such timber (while the outside remains sound from the dryness 
caused by its exposure to the air,) the minute seeds of fungus, which 
seem to penetrate every where, begin to send out roots, as all seeds 
will beneath a soil fit for them, but do not complete the plants until 
the stalks reach the surface. The roots so produced may, and 
probably do, on decaying, increase the tendency to rottenness in the 
timber; but that the whole plant of each fungus grows entirely in 
the centre of timber perfectly sound, as asserted by the Reviewer, 
and causes it then to rot, is, as before noticed, so contrary to all 
those processes of nature, that are exposed to view, as to be totally 
incredible. 

The preceding methods of preventing the dry rot in ships, inde- 
pendent of the species of timber used, may be classed into those 
tiiat are ap^icable after the vessel is constructed, and those to be 
eflft^ojed tor the previmift-pr ft pa r n ti ftp jof the timbjer; of the latter, 
Mr. Newmarch's process, and that by copperas. liquor, which may 
be called the Whitstable discovery, are the best; bui this last is 
much the cheape^; and li is only necessary to add respecting it, 
that if the timber be artificially dried, before it be immersed in the 
liquor, either by exposing it in stoves^ or in an apparatus similar to 
. Mr. Lanston'^), it will imbibe the solution much more completely 
and ra^oly. The choice of the timber of which a ship is to be 
built, IS however, as before explained, of the greatest importance 
with this view; and none of the Quercus Sessiflora should ever be 
employed in any part of its frame. 

The first class of preventive means, comprised in the daily wash* 
wg out of the hold, and in keeping a fire constantly in it in a fire- 
friace properly formed and arranged, would be very beneficial, both 
for the prevention of rot, and the preservation of tlie health of the 
seamen, as has been observed; but as the action of the latter method 
particularly, and of the former in a great measure, would be much 
promoted by the entire absence of inside planks or ceiling, as it is 
technically called, it may be proper to state here, that a perfectly 
safe method of building ships without inside planks, is described in 
the last mode of constructing them, recounted in that specification 
of Mr. J. W. Boswell's patent for buildins ships, from which Sir 
Robert Seppines has borrowed so very largely on several occa^ons, 
without any acknowledgment. B.^ 

[Repertory of Patent Inventions. 

• Does not the last remark render it probable that the signature B. is the 
inkhilofBoswdll.^ 
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LIQUID ALMOND PA8TB8. 

These oastes are esteemed, on acconnt of the aihrantage thej 
possess, of being used without water. Such are those qf the rose, 
orange, vanille, and bouquet. 

7%e honey paate^ is, however, justly preferred; and is prepared 
in the following manner: — 
6 pounds of honej. 
6 pounds of paste of bitter almonds. 
12 pounds of the oil of ditto. 
26 yolks of eggs. 
The honey must beboiled separately, and strained; we then i|dd 
the six pounds of almond paste, and kpead theifi together; and finish 
the operation, by adding gradually and alternaiely, the quantities of 
yolks of eggs, and oil of bitter almonds, indict^t^d. 

BOVGE, 

We put into linen bags caHhamus of sajflo^ow, and t4ace them 
under a stream of running watM*, taking oar* to bcoit them strongly 
all the while; by this means we are enabled to separate tiie red from 
the yellow colouring matter of the carthamus; we continue thb tr«a^ 
Bent until the water ceases to be an¥ longer coloured. The tint of 
the material will then have conpleteiy chanced its appearance, and 
have become of a fine red; we men treat it in tbe CQtd, with a so|u* 
tion of potash, at four decrees, for twelve kou^, and deeant it. We 
^en taxe the nearly exmtusted residuum, and treat it av^w in tiie 
game manner, but by a solution of potash marking only two degrees. 
All the liquids being th^i united, we pouir in kj degrees, the juice of 
citrons, to a perfect saturation: the red colouring matter unll then 
eradually precipitate; containing, however, some portion of the yel- 
low; we completely free it from this, by plunging it into « piece of 
cotton cloth, which completely separates the two colouring matters^ 
but on treating it anew with potash, the red colouring mattfer alone 
will dissolve, and the yellow remain Adhering to the cloth, it is 
then sufficient to again saturate the alkaUne liquor wi^ eitran juice, 
and the red colour of the carthamus precipifatee; this 19 aliterwards 
mixed with prepared talc, and sold underibe uame iiffard ^paug$. 

WHITE. 

Theptarl whilt is procured by dissolrine bisniuth, previously freed 
kiom arsenic, in nitric acid, diluted wim onerthird its weight of 
water; it is better that the nitric acid should be perfectly pure, and 
the solution limpid. Often, however, this appearance will not pre- 
sent itself, as tnere is generally formed an arseniate of bismuth but 
tittle soluble; in this case we must depant it, ^d p([^i9ta the solu- 
tion a great quantity of water, and until the precipitate forms aione 
abundantly. This precipitate must be frequently washed to free it 
from an excess of nitric acid; this done, and if it has been' well pre- 
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pared, it will be of a briliiant whiteness, and in small roicaceoas 
scales. 

ROSE, ORANGE -FLOWER, AMD TANILLE PASTILS. 

Rose Pastes. 

12 ounces of gum arabic. 

1£ ounces of olibanufli, ia tears. 

13 ouncbs of storaxy ilitto. 
8 ounces of nitre. 

16 ounces of powder of white roses. 
3 pounds fourteen ounces of charcoal powder. 
1 ottooe of «saoDoe of reses% 

Orange-flower PaatUs. 

12 ouBoes of gufli galbanum« 

13 Dunces of oHbaauiti, in tears. 
12 oanoca of starax^ in tears. 

8 oiilKsea of mtre. 

3 |i6feind« foarteea dunces of «liairooal powder. 
1 ounce of superfine neroU. 

yrniUe PaatUs. 

12 outioM #f gam gatbanum. 
M<i«noes of «|iib«naiift, in 4NMirs% 
1® wutttei of stomx> ditto. 

SMHic«s«fKitre 

«'Ottneies«f dovM. 
16 ouwees of powder tif pare Hranllkw 

d pmunds ^mieefei eiAeies of tilMirMitI powder. 

4 gtm of «sseiioe of elote^. 

8 ounces of essence of vanille, first infusion. 
We must thicken each of these mixtures with two ounces of gum 
tra^acanth, dissolved in two pints of rose water. It is necessar jr to 
add, that all the mtfterials tunst bb recced int6 die state of an im- 
palpable powder. 

The makine of pastils naturidly leads 'us to describe ieparfum dee 
Toie. Soma drops of this liquor tein^ burnt in an apartment dif- 
#Qae8<a most Agreeable <odour^ it maybe made either by infusion or 
-distillatioB: 

8 hires of spirit, at three-sixths. 

1 pound of gum benzQin. 

1 pound of storax. 

% 'Muices af aloes wood. 

1 litre of spirit of roses, ^rsft infusion. 

1 litre of spirit of orange-flowers, first infusion. 

8 ounces of essence of amber, ditto. 

8 ounces of essence of musk, ditto. 

1 pottnd of essence of vanille, ditto. 
Our ladies al^otisa the odoriferous tatsokttes^ which they constantly 
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carry about them to balls and public spectacles. The paste which 
forms them is thus prepared: * 

8 pounds of black aii^ber. 

4 pounds of rose pow<fier. 

2 ounces of gum benz^oin. 

1 ounce of essence- of roses. 
I ounce of gum trasacanth. 
Some drops of oil of sandal wood. 
We must first pulverize all these sub^nces^ add the liquids, and 
form them into a paste with the gum tragacanth. 

ESSENCES. 

We shall now enumerate the essencea most generally employed 
in perfumery. 

Essence of roses. Essence of bizarrade. 

Essence of neroli. Essence of citron. 

Essence of cloves. Essence of Portugal. 

Essence of petit-grairu Essence of amber. 

Essence of bergamot. Essence of musk. 

Essence of zest of citrons. Essence of vanille. 

Essence of distilled citrons. Essence of lavender. 

Essence of thyme. Essence of cinnamon. 

' Essence of rosemary. Essence of limetie. 

Essence of myrrh. Essence of Ek^ish mint 

Unfortunately, we seldom find these essences in commerce un- 
adulterated. We may mention, for instance, those of bergamot and 
citron, in which we constantly find a greater or lesser quantity of 
ihe essence of Portugal; sometimes we find them still mere grossly 
falsified, by adding variable quantities of oil or spirit. We mtve no 
certain means of detecting the falsifi^ition; nor have the experiments 
made with this view hitherto been sufficiently satis&ctory. 

ESSENCES MADS BT INFUSION. 

E^ssence of Mush . 

5 ounces of musk Qut iato small morsels. 

1 ounce of civet. 

A lUres oi si^ini oi ambrette. 
We put the whole into a matras, and expose it to the heat of the 
sun for the space of two months, choosing the hottest months in pre- 
ference. But if the preparation be made in winter, we must employ 
a water bath. 

Essence of VamUe. 

3 pounds of vanille, in branches, of the first quality; 
these must be cut into small morsiels; 

4 litres of spirit of ambretle. 

2 gros of cloves. 

4 gros of cinnamon. 
Half a gros of musk. . 
Pursue the same method as for the essence of musk. 
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E8B&gce of Amber. 

4 ounces of araber-gris. 
£ ounces of musk. 
4 pints of s[)irit of ambreUe. 
To be treated also in like manner. 

Essence of Shades. 

This essence has been used for these twelve or fifteen years past, 
but much more commonly lately^ it is^ indeed, imperfectlj replaced 
by the essence^f roses of Constantinople and France; the latter be- 
ing now worth 100 francs the ounce; whereas^ formerly, we could ' 
hardly c^tain forty-five francs for that of the first quality. Many 
perfumers also employ it to mix with th^ essence of roses, as it com- 
municates to the latter a strength which it does not ordinarily pos- 
sess. It is, particularly, the scientific perfumers, who perceive this 
advantage. » 

Esprit d^Ambretie. 

They take twenty-five pounds of ambrette^ which they distil with 
twenty-five litres of spirit of three-sixths; to which they also add six 
pints of water, and araw off twenty -five litres. The spirit of am- * 
orette employed in the preparation of the essence of vanille is thus 
made. 

Perfumed Bags. 

These are formed of cotton cloth, filled with odoriferous powdery, 
and afterwards covered with taffety, the colour of which varies ac- 
cording to the taste of the wearer. 

At Montpelier the powders are replaced by the odoriferous plants; 
such as thyme, wild-thyme, and rosemary. 

Powder of Carnations. 

3 pounds of Provence rose leaves. 
3 pounds of iris'-leaves. 
6 ounces of cloves. 

1 pound four ounces of bergamot rind. 
1 pound eight ounces of grains of ofmbrette. 
6 ounces of cinnamon. 
^ 6 ounces of long cyprus. 
1 pound ten ounces of pale rose leaves. 
8 ounces of dry rassies. 
8 ounces of orange-flowers. 
8 ounces of the leaves of carnations. 
We must mix the whole together, and powder and sift it as fine as^ 
possible. 

Powder of Musk Roses. 

6 pounds of pale rose leaves. 
1 pound of Cyprus powder. 
1 gros of essence of roses. 
Vol. IV.— No. 6— December, 1829. 49 * 
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Follow the same process as for the preceding powder; but observe, 
that the essence of roses is not to be added, until the powder has 
been made and sifted. 

FOMMADE GLOVES. 

Every one knows that these gloves are used for softening and re- 
freshing the skin. They are prepared with a pommade a Jleurs^ to 
which is added a little white wax. As the odour of the rose is the 
swejetest, this is generally employed in preference. 

VINEGARS FOR THE TOILETTE. 

. These are always made by distillation, and of whatever odour 
may be required to be communicated to them. 

Rose Vinegar. 

60 pints of natural vinegar, of the first quality. 
4 pounds of dried pale rose leaves, 
bistil the whole and draw off thirty pints. 

Thyme Vinegar. 

60 pints of natural vinegar. 
4 pounds of thyme flowers, 
bistil, and also draw off thirtv pints. 
To give a more agreeable perfume to this vinegar, thirty pints of 
rose vhiegar may be added to it. 

We may also follow the same process to form the following vine- 
gars, viz. 

Rosemary, Cloves, 

Marjorum, Laurel, 

Wormwood, Wild thyme, 

Angelica, Lavender, 

Savory, Citron, 

Balm, Orange-flower, 

Cinnamon, Des sidtanes. 

We can also prepare vinegars for the toilette of other odours; 
such as those of vanille, carnation, jasmine, tube rose, and others. 
These last, for example, are prepared by distillation, by adding ex- 
tracts of strong odours. 

Amongst the various kinds of vinegars employed to expel bad air, 
we shall indicate that which has been long known, under the name 
of vinegar of the four thieves. 

£00 pints of vinegar of the best quality. 
One and a half pounds of dried rosemary. 
One and a half pounds of dried sage. 
One and a half pounds of dried mint. 
One and a half pounds of dried rue. 
One and a half pounds of lavender flowers. 
One and a half pounds of calamus. 
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One and a half pounds of cinnamon. 

One and a half founds of garlic. 

12 pounds of the greater wormwood. 

12 pounds of the lesser ditto. 
We distil off these 200 pints of vinegar, from the materials, not 
bruised^ and then pour it upon another equal Quantity of the mate- 
rials, completely pulverized. After suffering them to infuse the ne- 
cessary time for the impregnating of the vinegar, we distil off twenty- 
five pints, in which we dissolve, in the cold, one pound of camphor, 
and then add to the solution twenty-five cloves. This last material 
is intended to communicate the desired colour to it. The whole is 
then suffered to remain at rest till the process is finished. The 
residuum of this operation will serve to prepare a new quantity of 
vinegar, equal to the first. 

There are also ihany<vinesars possessed of other properties— such 
as vinegar for the stings of gnats; Seville vine^r, for moistening 
tobacco; vinegar of squills, for the voice; dentifrice vinegar, and 
Roman vinegar, for the teeth; vinegar of Flora, to abate the heat of 
the skin; vinaigre spectique^ for freckles; and lastly, dissolvent 
vinegar, for corns on the feet 

VINEGAR DE R0U6E. 

Many persons jirefer this to the rouge in pots, or in powder, on 
account of the facility in using it, which it affords. 

Composition of Vinaigre de Rouge. 

8 ounces of carmine, of the best quality. 
4 ounces of cochineal, in powder. • 

These ingredients are to be boiled in twelve pints of rose water, 
and eight pints of spirit of roses; and their colour developed with 
two ounces of cream of tartar, and one ounce of alum. The liquid 
of this first operation constitutes the first shade; the second shade is 
obtained with the residuum, by again adding the same quantities of 
rose water and spirit of roses to it. 

The residuum of the second shade again serves to make a third, 
by adding similar quantities of rose water and spirit of roses to it. 

We regret that it is not in our power to afford longer details of an 
art, which, in many respects, possesses an interest sufficiently im- 
portant; nevertheless, what we have given, will be sufiicient to ena- 
ble any one to conceive the progress of every particular of this 
manufacture. And we may remark, that the art is yet but in its in- 
fancy. In fact, it is every day profiting, from the discoveries which 
the physical sciences add to the processes of manufactures. 

Edward Langier. 



Digitized by 



Google 



388 



ExperimerUa on the Frictim and Mramn rfihe Surfaces of Solids* 
By Gboroe Rennie, Esq. F. R. S. 
^ Frtai the Transactions of the Royal Society. 
Continued from page 295. 

The apparatus employed in perfermmg the expeiimeiits on the 
friction ot attrition consists mmpljr of a strong taUe accuratdj 
"liade and adjusted, and provided with a platform capable of being 
elevated to anv angle witnin thirty degrees, as shown by the grada- 
ated arc.* The substances tried were placed on the platform and in 
the sliding block above, to which the scale and weignts for bpnging 
flie substances into closer contact were suspended: a cord going 
over a pulley was attached to the sliding block, which received its 
motion from weights put into ihe moving scale. The difl^ent p^aB- 
nomena were then accurately recorded, as *!appears by the accom- 
panying Tables, and the conclumons derived trom them. 



TABLvM.'^Es^erifnmis on the Friction of 3 sqtiare inches surface 

with doth. 



^^sr 


W^igbtMirniraat. 
move it. 


Pnponion. 


Black Single Kerseymere. 


No. 1. 


IbB. 


lbs. oz. 




1 . 


1 6 




2, 


2 4 




5 


4 2 


1 21 


10 


6 4 


1 60 


20 


9 13 


2 03 


28 


13 2 


2 13 


5fr , 


20 11 


2 70 


Superfine Blue. No. i 


!. 


Ibi. 


Ibi. oz. 




1 


1 3 




2 


2 12 




5 


5 3 


■ ; 


10 


8 4 


1 21 


20. 


12 11 


1 57 = 


28 


15 5 


i 62 . 


56 


22 11 


2 A7 



* An engraving of this apparatus ^h411 be hereafter given. 
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ExperinumiB an the Frictim of 3 square inches surface with Chth 



Weight on W«i8bt icqairad to 
surface. move it 


Proportion. 


Dmb Milled Ker«e^»ere. No. 3. | 


lbs. 


lbs. oz. 




1 


1 11 




^ 


2 11 




5 


5 8 




10 


took2|ll]B.inaddi- . .» 
tiontoatartit 7 13 

after remalDing IS) 
iMHirs it tool to 12 10 
start it > 


1 28 


10 




20 


12 11 


1 57 


28 


16 7 


1 70 


56 


£5 5 


2 22 


Drab Kersey Hunter. STo. 4. | 


lb«. 


lbs. oz. 




I 


1 5 




2 


1 15 


1 03 ^ 


5 


3 8 


1 43 


10 


5 4 


1 90 


20 


8 11 


2 30 


28 


10 


2 80 


56 


19 3 


2 92 


• 


Strong Drab. No. 5. | 


ibs. 


BO. az. 


. 


1 


15 


1 06 


£ ; 


1 8 


1 33 


5 


S 2 


1 60 


10 


4 11 


2 13 


20 


7 11 


2 60 


28 


9 12 


2 87 , 

3 13 ^ 


56 ^ 


17 14 



Remarhss 

1. That with fibrous substances, such as cloth, friction diminishes 
with an increase of weight. 

'2* That inctiOB is greater {csBtens paribus) with mie cloths ^than 
with coarse cloths. 

3. That friction is greatW increased by time* 

4. That friction varies m>m one-third to an amount greater than 
the total weight. 
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Table IL^^Experimenia an the Velocities vnth Drab MUM Ker- 
aeymerej No. 3. 



Wt.on 


Weight required to 


Total space 


Time in seconds 


Remarks. 


surface 


move it 


passed over. 






Of 9 square inches surface. 


lbs. 


lbs. 


oz. 


inches. 






1 


1 


8 


24 


45 

32"^ 

SO 

22 


From 1 lb. to 2 lbs. the 
adhesion is greater than 










the weight on surfkoe. 






< 














23 }> 




1 


1 


5 




24 
25 


, 






< 


; 


40 
37i 




£ 


2 


5 




Sii 








< 


half way in 17 the whole in ^^ 












17 27 




2 


2 


5 


! 


21 30* 
33 53 
17 30* 


* Denote the eqierimenti 

nearest to a unifonn 
velocity. 


5 


4 


3 




29 45 


Results very uregular, 
owing perhaps to the fi- 


10 


6 


7 


mean of 3 trials 


45 63 


bres of the cloth having 


20 


9 


7 




30 50 


been previously com- 
pressed. 






Of 


18 square inc 


hes surface. | 


lbs. 




lb8.0 


z. inches. 


1st half. 3nd half 




20 




13 


e°^Sy^^l21 


23 33 


Increase of surface shows 










an increase of resistance 


20 


after remaining 14 ) 
boars it took to>23 






with equaLwts.of SOIbs. 


3 








start it 


> 






Thne nearly doubles the 
resistance. 






Of 


27 square inches surface. 


Ibl" 


lbs. 


oz. 


inches. 


Ist half. 2nd half. 




1 


2 


3 


mean of 3 ) - ^ 
trials \ lo 


4 14 


Three times the surface 








nearly three times the 


2 


3 


10 




30 73 


resistance. VelocitieB 


5 


6 


7 




25 60 


irregular. Vide Vince'8 
Experiments. 


10 


10 


2 




28 55, 


Nearly uniform. 



1. From the foregoing experiments it appears' that velocities ob- 
serve no particular law, except in three instances, where the last 
halves of the space passed over approximate to the first halves. 

2. That increase of surface very much increases the resistance. 
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Table IIL— On the Friction with Cloth at different angles of rfe- 

vation. 



Weight on 
surface. 


Moved at de- 
grees. 


Space 
passed over. 


Time in 
seconds.- 


Proportion. 


Of 3 square inches. 


lbs. 
10 
20 
28 
56 


37.00 
28.20 
26.00 
20.45 


inches. 
24 


55 
55 
47 
44 


1.327 
1.855 
2.051 
2.640 


Of 27 square inches. | 


lbs. oz. 
13 8 
20 
28 
56 


45.00 
40.30 
35.45 
26.00 


inches. 
18 


32 
42 
32 
28 


1.000 
1,171 
1.389 
2.052 



1. In comparing the results given by the angles of repose with 
the results ^ven by the horizontal surfaces on similar kinds of cloth, 
there is a slight variation. 

2. The second series of experiments afford no measure of com^ 
panson, from the inadequacy of the v^eights of 10 lbs. being unable 
to give motion to the upper surface, 13 lbs. 8 oz. gives an approxi- 
mation. 

3. The less the weight, the greater the angle of repose. 

4. Increase of surface produces a very great increase in the angles 
•of repose. 

The times very variable, diminish with increase of weight. 
. Velocities likewise variable. ^ 



Table IV. — On the Friction of different Woods two square inches 

surface. 



Weight on 


Weight required 


Pn^rtion. 


Weight per 


Average. 


surface. 


to move it. 




square inch. 




Red Tea 


k on Red Teak. | 


cwt. 


lbs. oz. 




cwt. are. 




i 


6 14 


8.14 


1 




1 


14 2 


7.92 


2 




2 


23 3 


9.66 


1 




3 


38 1 


8.82 


1 2 




4 


52 3 


8.58 


2 




5 


64 2 


8.73 


2 '2 




6 


.71 12 


9.36 


3 


8.82 


7 


84 3 


9.31 


3 2 




8 


90 8 


9.90 


4 




9 


120 11 


8.35 


4 2 




10 


126 5 


8.86 


5 




11 


141 15 


8.67 


5 2 , 




12 


154 3 


8.71 


6. 




13 


170 10 


8.53 


6 2 
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Experiments on t^e IHetion of dijfferent Woods two square inches 

surface* 



W^rtton 


Welglit required 
to nave it. 


Proportton. 


Weight per 
wiuaraiBGli. 


ATCfSgC. 


American Live Oak on American Live Oak. | 


cwt 


lbs. oz. 




cwt. qra. 




i 


7 15 


7.05 


1 




1 


14 13 


7.56 


2 




2 


£5 15 


8.63 


1 




S 


36 n 


9.15 


1 2 




4 


55 11 


8.04 


2 




5 


70 3 


7.97 


2 2 




6 


86 3 


7.79 


3 


7.65 


7 


109 7 


7.16 


3 2 




8 


128 4 


6.98 


4 




9 


140 3 


7.19 


4 2 




10 


154 1 


7.26 


5 




11 


162 14 


7.56 


5 2 




12 1 


187 5 1 7.17 


6 




Pine on Pine* | 


cwt 


lbs. oz. 




cwt. qra. 




i 


* 16 3 


3.33 


1 




.1 


27 14 


4.01 


2 


3.40 


2 


68 4 


3.27 


1 


3 


111 5 


3.01 


1 2 




Black Beec 


h on Biac 


k Beech. \ 


cwt. 


lbs. oz. 




cwt. qra. 




i 


8 6 


6.68 


1 




1 


15 5 


7.31 


2 




2 


£8 


8.00 


1 




3 


45 3 


7.43 


1 2 




4 


69 7 


6.45 


2 




5 


83 3 


6.73 


2 2 


7.13 


6 


100 4 


6.70 


3 




7 


115 11 


6.77 


3 2 




8 


124 10 


7.18 


4 




9 


132 3 


7.62 


4 2 




10 


148 11 


7.53 


5 




Norway Oak on Norway Oak. | 


cwt. 


lbs. oz. 




cwt. qra. 




i 


• 3 


6.83 


1 




I 


14 5 


7.82 


2 




2 


26 4 


8.53 


1 




3 


41 3 


8.17 


1 2 




4 


56 7 


7.93 


2 


7.67 


5 


67 3 


8.33 


2 2 




6 


80 4 


8.37 


3 




7 


102 


7.68 


3 2 




8 


164 3 


5.45 


4 
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Experiments on the Friction of different Woods two square inches 

surface. 



Weight on 
surface. 


Weight required 


Proportian. 


weight per 


Average. 


to move it. 




■quoiefaich. 




English Oak od English Oak. | 


cwt. 


lbs. oz. 




cwt, qrs. 




i 


7 


8.00 


1 




1 


15 


7.46 


2 




2 


29 3 


7.67 


1 


7.83 


3 


43 2 


7.79 


1 2 


4 


55 


8.14 


2 




5 


70 3 


7.97 


2 2 




Hornbeam on Hornbeam. | 


cwt. 


lbs, oz. 




cwt, qw. 




i 


8 10 


6.49 


1 




1 


16 3 


6.91 


2 




2 


30 5 


7.38 


1 




3 


46 11 


7.19 


1 2 


6.67 


4 


65 5 


6.85 


2 


5 


83 1 


6.74 


2 2 




6 


105 2 


6.39 


3 




7 


167 3 


4.68 


3 2 




Elm on Elm, | 


cwt. 


lbs. oz. 




cwt. qrs. 




i 


10 


5.60 


1 




1 


22 1 


5.07 


2 




2 


35 5 


6.34 


I 




3 


53 2 


6.32 


1 2 




4 


72 3 


6.20 


2 


bM 


6 


87 11 


6.38 


2 2 




6 


108 4 


6.20 


3 




7 


145 3 


5.39 


3 2 




8 


168 11 


5.31 


4 




Hondd 


ras Mahogany on Honduras Mafa 


ogany. 


cwt. 


'^ lbs. oz. 




cwt. qrs. 




i 


12 7 


4.50 


1 




1 


26 


4.30 


2 




2 


39 3 


6.71 


.1 




3 


59 5 


5.66 


1 £ 




4 


74 7 


6,01 


2 




5 


92 3 


6.07 


f 2 


5.96 


6 


107 6 


6.25 


3 


7 


118 2 


6.63 


3 2 




8 


136 4 


6.57 


4 




9 


154 I 


6.64 


4 2 




10 


171 


6.54 


5 




11 


182 3 


6.76 


5 2 
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ExpefimerHs on the Friction of different Woods two square inches 

surface. 



Weifbton 

■arface. 


Weiiktraiatred 
10 mow it. 


Pfopurtio*. 


Weiglitper 
•qaare iocb. 


A?encv* 


Y«ilow Deal uo Yellow Deal. 


cwt. 


lbs. oZf 




cwt. qrs. 




i 


19 7 


2.88 


1 




1 


37 9 


2.98 


2 




2 


76 3 


2.94 


1 


2.88 


3 


113 


2.97 


1 2 


4 


147 13 


S.03 


2 




5 


224 


2.50 


2 2 


' 


White Deal en White Deal. | 


cwt. 


lbs. oz. 




cwt. qrs. 




i 


18 12 


2.98 


1 




1 


29 5 


3.82 


e 


3.81 


2 


48 3 


4.94 1 





Table V. — Experiments on the Friction of two square inches sur- 
face of Wood at different angles of elevcUion. 



Wt.on 


Moved at 


1*11116 10 




Wt. on 


Moved v 


TUneiQ 


I 


surface. 


liegrees. 


descend- 
ing 11 in. 


Proportion. 


surface. 


degrees. 


descend- 
ing 11 in. 


Pioportioii. 1 


Red Teak on Red Teak. 


English Oak on English Oak. | 


lbs. 


§00 


sec. 




lbs. 


o / 


sec. 




10 


18 


7.116 


10 


9 30 


17 


5.976 


20 


7 45 


15 


7.348 


20 


8 30 


17 


6.691 


28 


7 15 


20 


7,861 


28 


7 40 


18 


7.429 


56 


7 00 


16 


8,144 


56 


7 SO 


20 


7.596 


Amer, Live Oak on Red Teak. 


BIm on £lro. | 


lbs. 


O 1 


sec. 




lbs. ' 


/ 


sec. 




10 


9 00 


22 


6.314 


10 


11 40 


19 


4.843 


' 20 


8 00 


24 


7,116 


20 


10 SO 


18 


5.396 


28 


8 30 


20 


6.691 


28 


10 00 


19 


5.671 


56 


7 45 


25 


7.348 


56 


9 30 


19 


5.976 


Black Beech on Black Bqech. 


Hornbeam on Hornbeam. | 


lbs. • 


t 


sec. 




lbs. 


O V 


sec 




10 *! 


8 15 


20 


6.897- 


10 


10 00 


20 


5.671 


20 


7 So 


\7 


7.770 


20 


9 15 


21 


6.140 


28 


7 40 


19 


7.429 


28 


8 30 


20 


6.691 


56 


6 40 


21 


8.556 


56 


8 15 


19 


6.897 


Norway Oak on Norway Oak. 


Honds. Mahog. on Hornbeam. 


lbs. 


o / 


sec 




lbs. 


i 


sec. 




10 


8 00 


19 


7.116 


10 


12 00 


22 


4.705 


20 


7 30 


20 


7.596 


20 


12 30 


21 


4.511 


28 


7 00 


20 


9.144 


28 


11 45 


21 


4.808 


56 


6 20 


25 


9.010 


56 


11 20 


23 


4.990 
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and Abrasion of tht Surface of Solids, 395 

Experiments on the Friction of two square inches surface of Wood 
at different angles of elevation. 



Wekht on 
surface. 


Moved at 
defrees. 


Time in 
descending 
11 incbea. 


Proportion. 


Yellow Deal on Yellow 


Deal. 


lbs. 
10 
20 


/ 

15 00 
17 00 


sec. 

10 

9 


3.732 
3.271 


White Deal on White Deal. | 


lbs. 
10 
20 


o / 

18 00 
12 SO 


sec. 
10 
11 


3.078 
4.511 


Pine on Pine. 


lbs. 
10 

20 


16 o'o 

17 00 


sec. 

14 3.488 

11 3.271 



Remarks, 

From the foregoing experiments it appears that there is a great 
deal of irregularity in the results. 

Increase of pressure scarcely increasing the resistance. This may 
arise in some degree from the surfaces becoming condensed, and 
thus rendered less liable to abrasion. In some of the cases abrasion 
had already commenced, but it was not convenient to pursue the 
experiment further. 

The soft woods present more resistance than the hard woods. 

Yellow deal on yellow deal being the greatest. 

Red teak on red teak the least. 

According to Mr. Knowles of the Navy Office, F. R. S., the 
weight of the Prince Regent of 120 guns on the slips previous to 
launching, was 2400 tons; which, divided by the area of the sliding 
surface of her bilge-ways (equal to 149,184 square inches), gives a 
pressure of 36 lbs. per square inch. 

But the weight of the Salisbury of 58 guns on the slips, accord- 
ing to the area of her bilge- ways, was 44 lbs. per sauare inch. Now, 
by the foregoing Table, the average force requirea to put in motion 
the three different kinds of oak, under a pressure of 56 lbs. per 
inch, is about one-eighth of the pressure, which proportion prevails 
even as hi^h as 6 cwt. per inch area; and by Table IX. we nnd that 
soft soap (the ingredient mostly used for diminishing the friction of 
bilge- ways under a pressure of 56 lbs. per inch,) gives about ^V^h 
of the pressure for the friction. HenCe the angle at which a build- 
ing slip should be laid can be easily determined. Coulomb even 
makes 49 lbs. per square inch, and ^ytl^ for the pressure for hogs- 
lard. 

The weight of the middle arch (of 151 feet 9 inches span) of the 
New London Bridge, together with the centres^ is 4d60 tou^* This 
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acting u)M)n the surface of the striking wedg«s equal to 540 s^u&r^ 
feet, gives a pressure of 140 lbs. per square inch. The angles of 
inclination of the wedges are equal to 80° 45', and their surfaces 
are covered with sheets of copper well coated with tallow. On re- 
moving the check pieces^ the wedges commenced gliding back slowly 
and uniformly^ by the gravity of the arch aiid centres, and the mo' 
tion was checked and continued until the arch was left in eqUilibno< 

[to BB COarTIBUBD-.] 



On iht Artificial Production of Cold, By Richard Walk£r, Esq* 

ofOccford^ in England. 

I'd th^ Bditor of the Philosophical Magazine tnd Annals. 

txENi-LEMENj-ii-It is now forty-one years since my discoveries oil 
the ^artificial production of cold^' were. first made public by their 
(Appearance in the Philosophical Transactions for the year ITSTy and 
several succeeding volumes. Passing over what has already been 
published respecting them, I shall proceed to a detail of a few othef 
circumstances as a kind of appendix, which I have for several sea^^ 
sbns intehded to ofier for publication^ had not other matters, as pro- 
fessional avocations and professional communications, too much en- 
gaged my flttention to allow of it. 

Immediately oh the annouttcement of the discoveries ias abov6 
i&tated, I received various proposals from respectable persons re- 
specting their practical Utility id this country. I answered thes6 
by a declaration, that wherever natural ice could be obtained and 
preserved, this must ever supersede the use of the artificial means 
alluded to. It is ti'ue that 1 had aii eye to their application in hot 
climates, as between the tropics; and as soon as my experiments 
be6atn6 publid, a treatise on the diseases of tropical climates appeared 
frofU the pen of Dr. Moseley^ who fixed upon one, which he con- 
sidered the most appropriate, and strongly recdmmended its adop- 
tion as ^ Very valuable acqui^itioti, as w^ll in a medicinal point of 
view, as a luxury^ 

Relibquishing, from various causes, the design of applying them 
myself to any sUch purpose, I took care, however, to point out, in 
my original cUmmUtiicatidns^ the complete efiiciency of them for 
such intention to theit uttnost extent, and the best mode, as it ap- 
peared to tne, of applying them in hot climates-. 

iJnd^rstJlnding, a few dummeVs ago, that a manufactory had been 
established for preparing ice icrearas, as well without the Use of ice, 
as with it; and likewise for making for sale an apparatus for th6 
purpose,-^! was induced to Visit it. I examined the apparatus, — a 
Very appropriate one for the purpose, and likewise the freezing pow- 
der, \vhi6h I instantly recognised to be the weakest in pow^r of mj 
various compositions for the purpose, but possessing the advantage 
of being readily recovered repeatedly for the same purpose with un- 
diminished effect. This povvderj by its taste and appearance, I found 
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la be a mixture of sal ammoniac aod nitre, which I was informed 
Was repeatedly recoverable in a fit state for refrigeration. I origi- 
nally exerted every efibrt^ in vain^ to increase its power by the ad- 
dition of a third ingredient^ possessing likewise the advantage, merely 
by evaporation to dryness, of bein^ repelEitedly recovered for th6 
same use. This powder, as related in my original communications^ 
consists of equal parts by weight of sal ammoniac and nitre, fiy 
way of test, I recovered it by evaporation twelve times, without any 
abatement of its efficacy, as originally stated. 

It is unnecessary to enter into a description of the apfiaratus just 
mentioned, or the principle and mode of its applicatiob, especially 
as the whole is embraced in the following statement. 

A circumstance occurred here (at Oxford) which occasiohed th^ 
method to be put to the test of useful application. A confectionei"^ 
happening in a scarce season to be unprovided with natural ice, ap- 

rlied to me for assistance^ t assured him that in the large way (a§ 
have stated in my original communications) the best method wad 
tp freeze water firsts and then to Use the ice in the usual way for 
freezing creams* Accordingly an apparatus of large dimensions, of 
rather an oblong form, was made of tin (fitter for the purpose if cased 
with wood) consisting of channels so constructed that the water to 
be frozen should be subjected to the freezing mixture on both sides. 
^ ThiS) properly prepared, was placed in a cool cellar, during the 
nighti and early in the morning (the temperature in the Open air in 
the shade in the day time being above 80^) the ice was collected^ 
which amounted toseveral pounds in weieht This ice, which wad 
as limpid as the finest fiint glass, was applied in the usual way, and 
with the apparatus ordinarily used by confectioners for the purpose 
of freezing creams, and the mixed powder, of which he had procured 
an adequate quantity, repeatedly recovered by evaporation over his 
hot iron plates, for fresh use. 

I shall now present the immediate object of my present commu-^ 
hication; viz. what I consider to be the best mode atid fittest appa-^ 
l-atus for cooling wine in summer, for freezing creams in the small 
Way for private use, and likewise for freezing a small portion of 
water, merely as an experiment for public or private exhibition. 

The drawing annexed (Plate IV,) is designed to represent, on d. 
amali scale, the construction and exact proportions of each freezing 
apparatus^ and likewise the construction and form of the apparatus 
for cooling wine^ 

^ig. 1, IS an apparatus for freezing water on the smallest scale, as 
^bove mentioned, in the hottest weather. The vessel for containing 
the freezing. mixture is three inches and a half in width^ and ita 
height equal in measure to its width; and the tube for (containing the 
water to be frozen five-eighths of an inch in width, and reaching, as 
Represented, very near to the bottom of the vessel: there is likewise 
a rim or continuation of the vessel, without a bottom, to insulate it 
from the table or stand it rests upon. The apparatus itself consists 
of two parts; viz. the vessel for containing the freezing mixture, 
«nd its cover, in one [Hece with the tube, fitting close over it (repre^ 
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sented tcgether in the drawing,) When the water is frozen, upon 
taking off the cover and wiping the tube, the solid ice will Have be- 
come detached by the heat, and on inverting it drop out. 

The process may be known to be completed by the going off or 
melting of the hoar-frost, whkh exhibits a curious appearance out- 
side the apparatus. 

Fig. 2, consists of an apparatus in one piecei viz. the vessel for 
containing the cooling mixture, and the cup or can (if I may so call 
it) for receiving the decanter, its top rising somewhat above the 
height of the vessel for an obvious reason, with a cover that will ad- 
mit of easy removal (in the drawing represented together.) This 
apparatus likewise has an appendage or rim like the former, to in- 
sulate it from the table: — it may be convenient to be possessed of a 
couple of these. 

Fig. 3. The apparatus for freezing creams, in which the freezing 
mixture is to sict on both surfaces of the part containing it^ as being 
more economical and expeditious, is not so simple. This, however, 
consists only of two parts; viz. the vessel for containing the freezing 
mixture, and a cover, to which is attached, in the same piece (in- 
stead of a tube or cup as in Fig. 1,) a concentric annular cavity or 
chamber, in which the prepared cream is to be frozen: this cavity, 
forming a circle within the vessel itself, is open at the top, as repre- 
sented) and of course closed at the bottom, and reaching very nearly 
(as the tube in Fig. 1,) to the bottom of the vessel : this secondary part, 
as likewise represented, fits close, as in Fig. 1, over the vessel con- 
taining the freezing mixture. The proportions of the apparatus when 
together, are thus: the outer space in width, two parts all round; 
the middle space, or that which contains the cream, one part all 
round; and the inner space three parts in width, — this serving as a 
general scale of proportions for an apparatus of any size. The pro- 
portions for an efficient apparatus, as my own, may be, for the first 
space, ten-eighths of an inch (one inch ind one-fourth;) for the se- 
cond, five-eignths of an inch; and for the third space, fifteen -eighths, 
or rather two inches, making. the width of the apparatus itself some- 
what above five inches and a half; its height being equal to its width, 
a projecting rim at the bottom likewise to insulate it from the table. 
It will be perceived that in the figure there are seven very small 
holes or apertures in the central part of this cover, (one in the cen- 
tre and six round at due distances,) just sufficient for the escape of 
the air, to admit of the ascent of the freezing mixture in the middle 
part of the vessel. This apparatus is somewhat elevated at the top, 
or slightly convex, and the part in which the apertures are placed, 
guarded by a shallow rim to prevent an accidental running over of 
the mixture into the part containing the cream. This apparatus 
should be furnished (as expressed in the figure) with an outer covet- 
similar, but less elevated, to the one at Fig. £• Previously to use, 
it will be proper to ascertain the quantity of liquid the appatalus 
will contain when together, and mark its height; likewise the pro- 
portion of the ingredients for furnishing a given quantity in measure 
should be known. Thus, if the three sdlts are used (which I would 
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y-ecommend to a private individual, always doing so myself, although 
these cannot be* recovered fdr future use, but being more efficacious 
than the two only) for each pint, small or old measure, will b© re- 
Quired of sal ammoniac and nitre (each equal parts by \yeight re- 
duced together into fine |)6^der) six ounces, and of Glauber's salt, 
in clear crystals and dry, four ounces arid a half, freely reduced to 
fine powder, or kept from the access of air, and in a sepa,rate parcel 
from the former; and water ten ounces, or enough to make up one 
pint in measure when added to the former ingrediepts: — of course, 
the whole miist be well stirred together, and expeditiously, before 
introducing that part of the apparatus w/hich contains the article to 
be frozen, and occasionally afterwards, till the object is completed, 
avoiding as much as possible any accidental accession of h^at. A 
freezing mixture composed of sal ammoniac and nitre, with water, 
all at the temperature of 50°, to which temperature, or nearly so, 
they may all be reduced by water from a pump by drawing oif a suf- 
ficient quantity first, will from 5(P produce a cold of 22° below the 
freezing point, and with tiie addition of Glauber's salt to 28°. The 
confectioners find a degree of cold at 12° or 15° below the freezing 
point sufficient for their purpose; but it must be recolleeted that the 
cold produced by salts dissolved in water, is not so durable as with 
ice and salt; the duration of the refrigerating power in the above 
mixtures, will, of course, be in proportion to the quantity and thick- 
ness of the apparatus. In the way the confectioner managed, the 
mixture in the apparatus retained its freezing property till the morn- 
ing: my usual way, is, in extreme hot weather, to placQ the vessel 
containing the powdered salts in the coldest water drawn from the 
pump previously; but in the ordinary way it will suffice to add the 
cold water without the above precaution: it may be adviseable to be 
provided with a second quantity of the ingredients to preserve ^the 
cold by a renewal of the mixture. The drawings are taken from an 
apparatus of each kind of my own,— they are made of tin, for want 
here of a fitter material, and are painted outside of a grass green co- 
lour. The confectioner abovementioned laid in a stock of a hundred 
weight of each of the articles; viz. sal ammoniac and nitre; the 
former at the rate of one shilling per pound, and the nitre at four 
pence-^which, of course, when mixed,, was at the moderate price of 
only eight pence per pound. Glauber's salts may be procured in the 
large way at the rate of about two pence per pound, and by the sin- 
gle pound at four pence. The apparatus abovementioned may be 
only half or three parts filled for use; care must be taken in every 
instance, that the surface of the subject to be acted upon be rather 
below the surface of the freezing mixture. 

For cooling wine, the coldest water drawn from a pump will be 
quite sufficient; however, if required, a small portion of the cooling 
powder may be added to the water. * 

The addition of Glauber's salt, it may be observed, increases the 
density of the mixture, which then becomes a better conductor of the 
cold, if I may so express myself, and moreover retains the same 
temperature longer: of course it will be better of the two to over- 
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charge than undercharge the proportion of the salts to the water, 
' It will be apparent, for obvious reasons, that the part containing th^ 
subject to be cooled should be as thin as may be, and the whole of 
the external part in every apparatus thick. 

This detail may probably appear prolix to any person induced by 
curiosity only to look it over; but to any one who means to put it in 
practice, the whole will be found essential, and with a little atten- 
tion and experience become familiar and easy, and in which I have 
endeavoured to combine every advantage the subject will admit of; 
and as coming from the ** fountain head,'* it may not prove uninte- 
resting to some, at least, of your numerous readers. I am, gentlemen, 
Your most obedient servant, 

RicHARQ Walkc^, 
Oxfhrd, April 28, 1828. 



AMERICAN PATENTS. 

LIST OF AMERICAN PATENTS GRANTED IN SEPTEMBER, 1829. 

With Remarks and Exemplifications^ by the Editor. 

1. For an improvement in the construction and operation of 
the Printing Press, denominated " Booth's Improved Double 
Printing Press;'' Jonas Booth,sen., James Booth, Thomas Booth, 
Jeremiah Booth, and Jonas Booth, jun., New York, Sept Is 

In this press the platten is firmly fixed, and the table, or bed, and 
form, are made to nse up to it, by means of levers adapted to that 
purpose. The form lias no horizontal motion, there b^ng a frame, 
carrying an inking roller, which passes in between the form and the 
platten, to ink the former. The sheets to be printed are carried in, 
«nd delivered by means of strap, one being carried in, and another 
delivered, whilst the form is inking. There is no claim, and of 
course the whole arrangement is intended to be patented . The mode 
of supplying the rollers with ink, and the structure of some other 
parts, are such as are well known. 



2. For a Furnace Cooking Stove, which may be altered at 
pleasure into an open stove, similar to a Franklin fire-place, call- 
ed the " Alterable Cooking and Franklin Stove;*' George Rich- 
ards, Providence, Rhode Island, September 9. 

The intention of the inventor of this stove, is to furnish an article 
which may be conveniently transmuted from one form to another, but 
we apprehend that most persons will object to the removal or addi- 
tion of a part, or, indeed, several parts of an apparatus of this de- 
scription, and will deem it inconvenient rather than otherwise. 

When this stove is to be used as a furnace cooking stove, only, 
the parts which form the sides of the Franklin, are to be doubled 
back, whilst the top, with its brass ornaments, and an elbow pipe, 
are to be removed, and stowed away, together with the furnace and 
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tome other appendages. We do not see any thing in it requiring a 
more particular description. The claim is to <^the peculiar combi- 
naiionyfofn^ and construction of this stove, with its moveable furr 
nace^ top^ sides, mantel pieccy &c. &c. 



3. For an improvement in the Brick Pressing Machine; 
John Woodson, Rockbridge county, Virginia, September 10. 

An upright iron rod, is fixed so as to slide up and down in front 
of a strong vertical post; on the bottom, of this rod, is the platten, or 
follower, which is brought down on the mould containing the brick. 
The force is applied by hand, to a progressive lever, and the brick 
is to be thrown out of the mould, by means of a weighted lever, 
which is made to act under the brick, when the lever of the press is 
raised. The clainvis ^ the combination of the different parts, the ap- 
plication of the lever power, andi the increasing power of the lever." 

We do not perceive much of novelty in the arrangement, nor 
do we believe that any otie can sustain a claim to ^* the increasing 
{)Ower of the lever," when the operation of the progressive lever is 
80 well known, and so frequently employed. 



4. For a new and improved construction of Vaults and Pri- 
vies; Thomas Rundle, Boston, Massachusetts, September 10. 

Numerous patents have been obtained for water closets, both here 
and in Europe, and many of them answer the purpose contemplated 
in a very perfect manner. The apparatus proposed by the present 
patentee, as a substitute for them, would require an engraving in 
order to its explanation, and we are not of an opinion that it merits 
this expense, as we dqubt its practical utility. There is an array of 
levers, valves, strainers, an air pump, and many other appendages, 
no particular parts of which are claimed, the whole arrangement be- 
ing, and we believe justly, considered as new. A very perfect and 
beautiful model is deposited in the patent office. 



5. For an improvement in the mode of Covering Houses with 
Tin-plate, Sheet-iron, or Zinc; Richard S. Tilden, Lynchburg, 
Campbell county, Virginia, September 10. 

The specification states that '' the sheets are to have an edge of 
about half an inch turned, on each sidle in order to lock them to- 
gether, and in putting them on the house, one or more clainpp, aa 
necessity may require, are used, one end of which is locked m the 
groove formed by the edging of the sheets^ and the other edge i^ 
nailed to the sheeting plank, which secures, the sheet to the roof." 

*' What I claim as my improvement, is, the use of the clamps, by 
which the sheets are made last to the roof, thereby protecting ^e 
nails from the weather, and the possibility of leakage through the 
nail holes, and differs from the old plan, ioaso^uch as it prevents the 
necessity of nailing through the sheets in order to secure theoi to the 
roof, thereby leavmg the nails in a great measure exposed io J;he 
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ureftther^ and the probabilitj of the rain penetrating the naU bohs.^ 
We do not clearly understand the description given by the jmtentee, 
and it does not appear that his specification is accompanied by a 
drawing of the mode proposed* He speaks of ** the old plan,'' as 
though but one had been known, and seems to consider it as haying 
been the practice to leave the heads of nails exposed, in teth « 
which assumptions he is altogether incorrect. Pertiaps som^ of ^mbt 
readers may be able to discover the intention of the patentee, and be 
able to point out that novelty and utility wHich have escaped as. 



6. For an improvement in the art of Manufacturing Svgar 
from Cane Juice; Ebenezer Avery Lester, Boston, Massachu- 
setts, September 10. 

The plan proposed is to em{>loy the discharge steam rf the Ugh 
pressure steam engine, so that its heat shall cause the evaporafion 
of the juice. It is stated that the steam may be conducted, by a tibe, 
nearly to the bottom of a wooden, or other veasel, coBtebuiig ikt 
juice, and discharged directly into it; that in this case, tibequMrtitjr 
of mobture will be at first increased by the condensation of the steam, 
but that the liquid will soon arrive at the boiling point, uid the 
evaporation ften go rapidly on. It is proposed sometimeii to con- 
duct the steam through the juice, in tubes, similar to the worm of a 
still, and thus to prevent the contact of the steam and ^l» Jtdte. 

When the sugar is to be gnuned by meanstnf the steam, tt is to be 

Ct into a wooden, or other vessel, with a double metaHic bottmn; 
tween which bottoms th^ discharge steam is to be admitted. 
The claim is to ** tiie application of steam rn the manner befbre 
specified, to the evaporating and boHing of cane juice, and ^ grain- 
ing of sugar. 8team never having been thus u^ed for these purposes 
until my applicatioti thereof.'* 



7. For a Washing Machine^ and for heating water for the 
same; Enos D. Cherry, Auburn, Cayuga county, New^ York, 
September 10. 

A box, or trough, is to be divided into three or four compartments, 
by partitions extending irom one side to the <>tber. In one of 'iliese 
corapartfil^nts there is to be a sforve of sheet-iran, the mouth or opeo- 
itfg of Which is to pass through the side of the trough, and to be se- 
cured to it by flanches. In ttiis stove, Mrrouaded bv water, the fire 
is to be made. Tubes firom this compartment may be made to lead 
into either of the others. 

*Hie washmg eompartment has a circular s^ment, witii grooves, 
cr nifUets; iip^n this segment the clothes are to be placed, when they 
Sirte lo be a<>ted upon by rubbers, or grooved pieces, suited to the 
lowet «<^ttieBt, placed upoH a swing frame, operated upon brsniii^. 
"The waAiBg machine may be made separate from the boilmg an- 
pahtlnsw'* 

'Theniis>too tWm, either general or particular. 
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S. Fbr ft michine for Thrashing WhetU and oihitr ^mall 
tham$ Ja»6» S. Wood, Pattensberg, Battetort county, Virgi- 
ttia, September 10. 

The cylinder which carries the flails, or beaters, in ttis thrashing 
■mefaine, is constrncted in a manner Tery similar to that of many 
•thers^ tiie beaters extending from one head of the cylinder to the 
other; but they are not attacned to the circular heads, being fixed cm 
iMprings, fastened to ihe centre of the shaft. The floor upoB which 
we grain is to be placed, stands also on springs, although, it is stated, 
ttiat tiie machine will answer perfectly well if either part is so 
fixed, the other being permanent, or stationary. The claim is to this 
fixing upon springs, which is accounted the distinguishing feature of 
the instrument. 



9. For a machine for the purpose of Washing Jilluvial Earthy 
Vfaj/j €md Sqft Oresy and separating and saving the gold from 
the same; William H. Folger, Mechlenburg county, Nortii 
CaroUaay S^lember 10. 

A principal part of the apparatus described in the specification of 
this patent, is called a tipping box, in which the earth, &c. is to be 
9^pMjsA with wilier, finr which purpose the box is suspended upon 
^vota* There are also described instruments for grinding, raking, 
%xA odier pui^s^s^ whidi do not ^ear to us to offer anv thing of 
special interest, or novel^; they, however, are minutely deecribedy 
and collectively claim^ in the following words. ^^ I claim as ori- 

S'nal the things above described, and tiie manner of using them, with 
e exception of the bevel wheels,, trundles, and cog wheels, and 
moving power." 



10« For Sin invproTed Veneering Saw; A. F. Smith, Salem, 
Bmok oomity, Masaachusetts, September 10. 

The descrtptioD of the invention will be given in due time; the 
arrangements of the patentee requiring that it should not be imme* 
^Halefy published. 

ll. For an improved .^u^^r, called the ** Serpentine Screw 
Auger;" George Shetter, York county, Peansylvan^ Septem- 
ber 10. 

The difference between this and the common screw auger con^i^^ 
principally in continuing the circular shank or stem of the auger 
down through the body of the screw part, as in some cork screwf, 




from the hole." 



13. For a Washing Machine; George A. Stocking, AureKus, 
Cayuga county, New York, September la 
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This machine is very imperfectly described in the specifiea&Miy' 
and very miserably represented in the drawings no pait of it 19 
claimed as new, and we are, therefore, to take it for granted that tiie 
whole is original. 

A wooden cylinder, the periphery of which is formed of rollerflif 
is to be turned by a crank; below the cylinder is a spring board, 
furnished with rollers, and by turning the crank backwards and for- 
wards, the clothes are made to traverse between the roller and the 
spring board. 

13. For a Self-adapting Rail-way Carriage; James Wright, 
Columbia, Lancaster county, Pennsylvania, September 10. 

The specification of this patent will be found at p. 272. 

14. For an improved Lamp; Isaiah Jennings, New York, 
September 10. 

The specification, with a drawing, will appear in an early number. 



15. VoT z Machine for Planing Timber^ boards, plank, clap- 
boards, window blinds, sash-stuff, cabinet work, tohgueiog aiid 
grooving, straightening the edges, and reducing to a thickness 
and width, all kinds of wood for various uses; called the '' Ira- 
proved Circular Planing Machine;" Uri Emmons, New York, 
September 10. 

On the 25th of April last, a patent was obtained by Mr. Emmons 
for a machine for planing, tonsueing, &c., which he called the Cy- 
lindrical Planing Machine, ana which we noticed as being similar to 
that for which Mr. Woodworth had obtained a patent in December 
last. In the specification of the present patent, no allusion what- 
ever is made to that previously obtained, and it is, therefore, to be 
considered as entirely new. 

The board, Or plank, to be planed, is fixed upon a sliding plank, 
or carriage, moved forward by a pinion working in a rack on its 
under side. The plank is to be held down, whilst planed, by rollers 
which pres« upon its surface. There is a cast-iron wheel, the dia- 
meter of wl^h must somewhat exceed the width of the stuff to be 
wrought; this wheel is to move horizontally above the top of the 
board, its edges are furnished with cogs, by which it is to be turned; 
near its periphery it is perforated to receive four plane irons, or cut- 
ters, which project frbm the lower side, and are nxed and regulated 
in their places by means of screws. These irons so fixed, cut by a 
circular traversing motion. The tongueing and grooving is effected 
hj wheels furnished with cutters on tneir edges, and adjusted to the 
width of the stuff, motion being given to these by gearing connected 
with the circular plane. The claim made, is, 

*^ 1st. The simple form and construction of the above machine. 

" 2nd. The principle of a cast metal circular plane. 
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*< 3d. The principle of running timber over or nnder tiie centre 
of a circular plane, as above described. 

*< 4th. The driving of the edging, tongueing, and grooving [wheels] 
by the plane itself, thereby rendering the apparatus simple^ cheap, 
durable, and easiij ait^^d, and set, for the diQerent kinds of work. 

*'5th« The application of the machine to the foregoing and all 
ether purposes to which the same^ as before described^ may be made 
to apply. ^' 

Among the many patents which have been obtained, here and in 
other countries, we apprehend that some will be found, which will 
interfere materially with some of the principles above claimed. The 
first claim must be considered as mere surplusage, as it is'alto^ther 
indeinite* The term principle used in the second and third, is 
equivocal in its* meaning; taken in its most exact acceptation, such 
a claim would be too broad. We should prefer to read it << the using 
of a cast metal," &c. and "The running timber,'' &c. We have 
seen revolving planes operating very much upon the principle of 
these, but the planes were carried by horizontal arms projecting 
from a vertical shaft, along side of which the timber was made tS 
pass. We apprehend that the running the timber under the centre 
IS new, the plate being supported by a frame, above the board to be 
planed. Were the plane made of wood, or of wrought metal, would 
this interfere with the principle of a cast metal circular plane? 

The grooving wheels appear to resemble those used by Mr. Wood' 
worth, and those also described by Mr. Emmons iii his former patent. 
What is now claimed is the mode of driving them. This claim may 
be good, if the right to the circular cutters themselves vests in the 
patentee. We make these remarks, because we are anxious to im- 
press upon those applying for patents the necessity of precision in 
their descriptions and claims. 

/ 16. For Making Paper froin Straw; Louis Bomeisler, Phila- 
delphia, Pennsylvania, September 10. 
(See the specification, with remarks.) 



17. For an improvement in the art of Constructing and 
Building Lime Kilns, for the purpose of burning lime; Louis 
Bomeisler, Philadelphia, Pennsylvania, September 10. 

Particular directions are given in the specification of this patent 
respecting the dimensions of this kiln, the height of which is to be 
about 16 feet, and its greatest diameter nearly 14, its form is egg- 
shaped. There are no particular points claimed, although several 
provisions are pointed out which are said to render it superior to 
other kilns; such as the manner of supplying air to produce a more 
equable heat, and a more perfect combustion than has hitherto been 
obtained; it is also said that the mode of building certainparts serves 
to shelter the workmen who feed and tend the fire. The principal 
improvement proposed, is, the employment of that heat which is 
usually permitted to run to waste, and the consumption of that por- 
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tMO of tbt f«el which ia ordinarily allowed to escaw in the forai of 
amoke, bat which, b^ a due sappl j of air^ is caused to biur&y in coa* 
aequence of which it leaves the kiln in the form of flame, and ia 
mnce conducted into another kiln, or oven, for the purpose of imnk* 
ing brick. The crown of the lime kiln is left open, to charge it wXtk 
stonOf the diameter of the o^pening beins 7 or S feet: there la a cap, 
Of cover, to this^ <^ning, which ia to be lifted on and off bj a crarn^ 
or sweep; this cap, or cover, has an opening in its centre, of Aret 
feet in diameter, to receive a sheet-iron pipe, which ia to^eendiict 
the flame into the oven, or kiln, containing the bricks; the atructmre 
of which ia such as to cause the flame to circulate in it ia suck mas- 
ner as is deeaied moat advantageous. The heat which eacapes ia 
using twenty corda of wood, the quantity necessary to bum fourteea 
or ^een hundred bushels of lime, it is observed, is enormoariy 
great; the improved kiln is stated to save this h»eit« by Applji^S^^ 
aa above mentioned. The heat thus communicated, will be sofficient 
to bum such bricks aa do not re<)uire a greater beat than that which 
ia necessary for the burning of lime, andany additional heat ma^be 
obtained by obvious meansy if necessary. ^ The result of tUa im* 
mrovement, is, to c<mvert to proflt a considerable part of tfie heal 
hitherto lost, and to reduce the quantity of fuel necessary to bum 



A more particular description would require a drawing; tiiat wiuob 
accompanies the patent aiTords but an imperfect representation of 
the kilui being merely a rough outline section. 



18. For an improvement in the Application of Maehdnerjf 
to the Inclined Plane, /or Bail-roads and Canals; Saada 01- 
cott, Hursimus, Bergen county, New Jersey, September 11* 

The drawing and description, aa given by the patentee, present a 
rail-road carriage, across the centre of which there is an axle, or shaft, 
supposed to be driven by a steam engine, which shaft communicatee 
motion to the axles of the carriage wheels by means of drums and 
chains. When an inclined plane is to be ascended, or descended, 
a chain reaches from its foot to its summit, being fastened at each 
end to fixtures in the ground; when out of use, this chain lies uuon 
the ground, and is then called the ground chahi. Upon the miodte 
of the main shaft, there is a dmm, which, when die carriage travel 
upon a level, is not in use, but when it is to ascend an indined 
plane, the ground chain is to be unfixed, then passed twice round 
the drum, and its end again fastened to the stamlard in the gmund; 
the carriage wheels are to be thrown out of gear, and the engine 
atarted, the friction of the chain upon the dram will then cause the 
carriage to ascend. When it is to descend, the chain is fixed in 
like manner upon the drum, the back and front wheels to be put ia 
sear with the drum shaft, and the steam en^;ine thrown out of gear. 
The carriage is then to descend by its gravity, its motion bang re- 
gulated by a brake, acting upon a fly wheel. 

The claim is to ^< the applying the principle of the ground chain. 
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^ nm, and dnuB, to the use of indined jdanei for raiUmdt mnd 
canatt." 

The vse of ckuns, ropes, and racks, em^jed in vari^as wayiy 
is well iknown to those who have attended to the subject iq qaettbn, 
and we are at a loss to discover the peculiar advanti^ of the plra 
DOW proposed. Will a locomotive carriage, which is intended for 
drawing a train of loaded carriages upon a level road, draw this train 
«p an inclined plane? We wot that the gravitating fwce would be 
too great for thifl,'exceptinr the plane were but little inclined. What 
is the use of the chain in desoeodlng? If the carriage is to defcend 
by its own gravitj, what necessity w any thing more than the bndce? 
Uow is this carnage to be appli^ on the inclined plane of a canul? 
Thi# we are not told, and to us it seems th^ a ixed engine at the 
top, which had not to perform the labour of carrying itself up, iiTOttU 
be more effective than a locomotive engine. 



19. For an improvement in the Plough; Thomas Brown, New 
Tork^ September 11. 

Theapecification begins by saying that ^ The plough is entirely 
of iron, and so constructea and put together, as to render it tlie 
most easily managed, the most durable, luul the cheapest article of 
the kind ever offered to the public*" So far, so good. We however 
find nothing in the description tending to confirm this enanciatioB.of 
qualities, as it appears to be like most other ploughs, only that it 
)8 made ^entirely of iron,", with the exception of wooden handles, 
for the comfort of the ploughman in cold weather. The difiei^eat 
parts, we are informed, may be made either of cast or maUeaUe 
iron* We some time since published, with remarks, some account 
of a ]doifgh entirely of iron. 

As the .patentee claims nothing, his right is hardly matter for dis^ 
pntation. 



20. For communicating motion io mill, and other works, by 
Jl^lying a Water Wheel to the Current ^f a Biver, and for 
the machinery to effect the same; Joseph Wallace, Haittford, 
Ohio county, Kentucky, September 11. 

A water wheel, made in the ordinary manner, has one end of its 
shaft supported on a wharf, or bluff, at the side of a river, a^ in 
order to communicate motion to the mill, is there cipnnected to a 
horizontal shaft, by means of a universal joint. The other end of 
the shaft rests upon a boat moored in the river, at a^istanpeof thirty 
feet, more or less, from the bank. The boat is retained in its place 
by arms which extend from it to frame work on the shores and there 
is a contrivance for rai^ng or lowering the gudgeon of the shaft in 
thel>oat. The claim is to ^Uhe mode of communicatiqg. motion to 
(he mill and other works, by applying a water wheel to the current 
of a river, and in the machinery to effect the ^ame* as above de- 
scribed." 



Digitized by 



Google 



406 Jhmrican Patents for September, with Reme^ks. 

The oommunicatiiig of motion to machinery on shore, \sf a cnrreirf 
wheel, has been frequently done^ and we doubt the existence of anj 
thing in the application of the universal joint, upon which to found 
a claim; perhaps, howeyer, we are fastidious, and others maj see 
invention where we discover variation onl j. 



21. For an improvement in the manner of Drawing Water 
through Forebaysy to be discharged on water wheels; James P. 
Espy and Andrew Young, Philadelphia, September 11. 

Men of science are aware that experiments to ascertain the effect 
of tubes of different forms upon effluent water, have been performed 
by Venturi, and others, and that some very remarkable results were 
obtained. The tubes, or openings employed, are called adjutages. 
At page 280 of the present volume there will be found an investiga- 
tion of this subject by Mr. Charles Potts; the facts are also noticed 
in all modem works which treat upon the subject of hydraulics. 

The patentees state expressly, that their improvement consists in 
** applying Venturi's adjutages, and thereby increasing the quantity 
of water dischai^d through a given opening, under a given head, 
and thus increasing the power of the wheel." 

We arenotmware that the question has ever been decided, whether 
a claim of this kind is good m law. Patentable objects are ^<any 
useful art, machine, manufacture, or composition of matter," "not 
known, or used before the application;" or any improvement upon 
either of them; the main question therefore is, whether the applica- 
tion of a well known principle in the production of a well known 
effiect, can be arranged under either of the foi^going heads. 

The advanti^e to be derived by the application of the adjutage in 
question is to the tenant, or purchaser, of a water right, who is allowed, 
by his agreement, to draw a given number of inches of water under 
a given head; by adopting an adjutage Somewhat in the form of that 
given in fig. 7. p. 282, this quantity will be greatly increased. 



22. For Cast-iron Copings^ or Finishing for Chimney Sj fire 
guards, ridges, &c. of buildings ; Charles Neal, Waterford, Sara- 
toga county. New York, September 11. 

It is altogether unnecessary to give a description of either of the 
above articles, as the claim is to ** making the above described 
coping or finishings for buildings, of cast-iron, instead of other 
materials, as heretofore used; and also the peculiar construction of 
the same as above described." 

The peculiar construction alluded to, is the provision that they 
may be cast either in one or more jjieces. 

We have repeatedly given an opinion that a claim like the above 
is not good, as it consists merely m a change of the material used, 
and cannot be properly denominated either an invention or discovery. 
Were we to build a house of cast-iron, should we interfere with the 
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rights of the present patentee, because our chimney tops, and other 
finishingSy weise of that material? 

23. For injproved Iron Hubs for Carriages; Hercules Tho- 
mas, Mjddleborough) Ply mouth. county, Massachusetts^ Septem- 
ber 11. 

There is a want of clearness in the description of this hub, or 
nave, which is not removed by the drawing; the main object appears 
to be to fasten the wooden spokes firmly, by screwing a nut upon 
one end of the hub, which actine upon a sliding collar, presses the 
spokes between ilanches or cheeks, projecting out fur that purpose* 
Upon the inner edge of these cheeks are ** processes,'' projecting 
angular pieces, to notch into the spokes; and between the bottoms 
of the spokes ** processes" project to steady, and keep them in their 
places* 

24. For a Fly Netj for saddle, gig, or carriage horses; Henry 
Korn, Philadelphia, September 13. 

This net in its construction resembles the well known leather 
thong nets. ^'The net is constructed with three longitudinal straps 
of cotton, worsted, or silk, either woven, plaited, or braided; the 
ribs, or thonsps, are woven, plaited, or braided, into the longitudinal 
straps, at rig^t angles, and m a durable manner; the cord used for 
the ribs, or thongs, is substantial braided cord, far superior to twist- 
ed, or other kind of cord.'' ^ 

The utility of this net is said to consist in its being light; — easily 
kept ckan^-"being of substantial materials; — that, its colour being 
bright, tt will attract the flies, they preferring it to the darker skin 
of uie horse;— its lightness will tend to keep itm motion;— 4t tnay be 
fixed and removed very readily^— the coloured cotton may be easily 
washed; — ^the white cotton, worsted^ or silk, easily dysd; theeomfbrt 
of the horse, and the safety of the rider, will be promoted. 

There is no claim; a drawing accompanies the specificatimi, but 
is not referred to. 



25. For an improvement in the Machine for Cutting Pan-' 
nets for Carriages^ and other TVork^ and Veneers^ around, or 
ofi*, the circular surface of a log ; Job White and Phineas P. 
Quimby, Belfast, Waldo county, Maine, September 12. 

On the first of May last, a patent issued to Caleb B. Burnap, of 
Belfast, Maine, for a machine for cutting veneers in one continuous 
sheet, around a log. We have since seen specimens of the veneers 
so cut, which were perfectly well executed. We believe that the 
claim of Mr. Burnap was to the machinery emjdoyed by him, only, 
and not to the cutting around die log, although we think such a claim 
mig^t have been sustained. The present patentees use circular 
saws, but turn them and the log, and iilso give the traversinemotion 
by machinery constructed differently from that of Mr. Burnap. 

Vol. IV.— No. 6.^>Deo9mber, 1829. 52 
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Their claim is to ^' the application of the circular saw, in the manner 
described by them; — to the combination of the machinery, whatever 
its position; — and to the raising of the gate, so as to permit a greater 
flow of water in order to increase the crank motion, as Sie 1<» 
diminishes in size, by means of a screw, gearing, or lever, attached 
to the machine." 



26. For improvements in the common Water Pump; John 
Washington Hillias, Baltimore, Maryland, September 16. 

The improvements here patented are intended to prevent the 
introduction of stones or other hard substances through the spout of 
the pump, or through the slot in which the handle works; and for a 
better mode of fastening on the head of the pump than that of 
nailing. 

Sliding pieces are fixed in grooves, and pressed forward by sprines, 
so as to close the slot, or mortise, in which the handle works; and a 
valve, opening outwards, is applied within the spout, to allow of the 
exit of water, and prevent the introduction of foreign substances. 
The head of the pump is to be fixed on by spring catches, and 
staples. These are the improvements which are claimed. 

The heads of pumps are not every where fixed by nailing; we 
have repeatedly seen them fixed by staples, hinges, and locks. We 
some years since contrived a mode of effecting the principal object 
above proposed, the preventing the introduction ot stones, &c. which 
we will some day describe. 



27. For a machine for Plantingy and Preparing Seeds for 
the same; Zebina Lane, Harrisburg, Lewis county, New York, 
September 21. 

The specification of this patent is of considerable length, and 
describes the machine without reference to the drawing, and although 
evidently written with much care, is not^ alone, very intelligible. 
The drawing is miserably executed; the details of the apparatus 
cannot therefore be understood without the devotion of more time 
than we can at present spare. At pace 343, vol. 2, of the new 
series^ a planting machine is described, which was invented by 
Messrs. Robbins, of Lewis county, in New York; and to us it 
appears that the machine now patented, is the child of the former; 
how near the resemblance may be, we are unable to state, for the 
reason already given. 

28. For an improvement in the Manufacture of Harness 
TrimmingSj and Carriage Ornaments; William S. Robinson, 
Taunton, Bristol county, Massachusetts, September 22. 

The improvement proposed is the making of metallic furniture 
for harness, or coach ornaments, by using a composition of metal, 
resembling Brittania metal, and the casting them in brass moulds, 
so as to require but little finishing; as it is not pretended that the 



Digitized by 



Google 



Jlmerican Patents for September ^ tvith Remarks. 411 

t«ectpe for the comppsition is a new one, we insert it. A composi- 
tion is first made, called hardening: this is formed by melting 
together three pounds of copper, seven pounds of block tin, twelve 
ounces of antimony, and twelve ounces of bismuth. Seven pounds 
of this, melted with thirty three of block tin, form the metal in 
question. The claim is as follows: 

^' That which I claim as new, and as my invention, is the appli- 
cation of the above described composition of metal to the manuiJic- 
ture of harness and carriage trimmings, in those cases where silver 
plated work has been heretofore used; and likewise the manufacture 
of said trimming by means of moulds, whereas the common trim- 
mings are cast in sand, and cannot be cast in moulds;-^but I do not 
claim as new, the composition of the foregoing ingredients into one 
metal, since a metal has been before manufactured from the same 
ingredients, though used in different proportions; nor do I claim the 
invention of the moulds, which are! made of common materials, and 
in the usual way, but which have never been used before for a like 
purpose.'^ 

That, is, although buckles, bead9, and ornaments of various kinds, 
have been freqjuently cast of a similar metal, and in similar moulds, 
an exclusive right to the casting of buckles, beads, and ornaments 
for harness and coaches, is claimed by the present inventor. 



29. For ManvJ'acturing Perpetual PolisheS Water-proof 
Boots and Shoes; John Ryan and John Haskins, of Boston, 
and Samuel Known^ of Roxbury, Norfolk county, Massachu- 
setts, September 23. 

The whole specification is as follows: 

*' This improvement in the manufacture of boots and shoes con- 
sists in the application of japarmed water-proof leather (such as hfis 
heretofore been used for caps) to the manufacture of boots and 
shoes, so far as regards the vpper leather of boots and shoes, and the 
insertion of a lauer of said japanned leather between the outer and 
inner sole; b^ wnich means the whole boot or shoe will be perfectly 
tight, and will exclude the water entirely. And boots and shoes 
made according to this invention will be superior to all others for 
durability, beauty, usefulness, and cheapness, by being water-proof 
continuing always clean, and polished, and handsome, without ex- 
pense of blacking or other process usually adopted for this pur- 
pose." 

We think this patent in the same category with cast iron hammers, 
cast iron chimney tops, or cast iron horse shoes. We apprehend 
that the making of shoes of a kind of leather well known, and long 
used, cannot be taken as an invention or discovery. Is it not also 
a little remarkable that the stocking loom should be the production 
4)f '* one poor scholar's brain," whilst it required the talents of three 
gentlemen to invent, or discover, that shoes might be manufactured of 
japanned leather. 
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SO. For an improvement on the Machinery for Bending 
JVogon Tiref hoops, bands, &e. ; Josiah Butler, Cobleskitl, 
Schoharie county, New York, September 24. 

The specification is In the following words: 

<* Instead of having the upper roller regulated bj boxes and 
screws, above and below, as those in use are, it is regulated in the 
following manner, that is to saj^ the roller on the improved plan 
runs in two perpendicular iron standards, passing throusn the bench, 
or platform, on which the under rollers are placed, fhese stand- 
ards, in which the upper roller runs, are lowered/ or raised, by 
means of nuts and screws working on the iron standards above and 
below the bench or platform. By this method of setting the upper 
roller, the machinery is rendered less complex, and may be built 
with about half the expense, and with equal power and durability." 



Spboifications of American Patents. 
Description of a new mode of apph/ing the power of tnen to-^cranks^ 
for turning paddle wheds^ and for other purposes; and also for a 
rudder to be applied to the bowy and of warps to the keel <f a ship 
or other vessdy for the purpose of diminishing lee-way. Abstracted 
from a patent granted to Aoolph Hbilbronn, (f New York^ 
March 16, 1829. 

(with a oofper-plate.) 
The obtaining of the greatest power, or force, from man, for tura^ 
ing the improved paddle wheels, (described p. 1^) or forotiier 
purposes, is propwed to be effected 1^ compound cranks, to be 
operated i^n and turned by the hands, and the weight of the body, at 
the same time, the feet being applied to treadles properly placed and 
connected to the cranks, wi^^rtn 1 and 2, of (date V, are news of the 
cranks, QQ being the bearmgs, or pivc^ upon which they turn. 
Figure 1 is a. crank to be worked by the simultaneous motion ef 
bow the hands of a man moving in the same direction, and ^ure 2 
is a orank likewise for both the nands, but by which greater power 
is gained^ because now the hands move in opposite directions, and 
oppose each other's force. In fisure 1, bom the hands are to be 
applied to ti^ straight bar H; and 1, J, are two treadles like those 
ot a fobt-tuming lathe, each treadle being separate, and hinged to 
the floor, or to proper framing. 

Each treadle is ccmnected by a connecting rod or strap ^, as in a 
lathe, to the two smaller cranks above them, marked K, and L, 
which form part of the lar^ crank, and are bent in the same plane 
with it. The person workmg the machine stands upon the treadles, 
his left foot being upon the treadle I, and his right foot on that 
marked J, consequently hts whole weight is transferr^ to tiiem. 
When, however, ne transfers the weight of his body on to one leg 
only, one short crank will be pressed liown, and the other will be at 
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liberty lo rise. In the meaa time, the power of his two hamis is to . 
be applied to the bar HH» to urge its descent^ until it reaches its 
lowest point, at which times, the short crank K will be in its most 
eleyated position, and after passing the top centre line will begin to 
descend, at which moment the pressure of the right foot upon the 
treadle J must be. released, and the whole weight of the bodj thrown 
«|MMi the left foot and treadle I, while the two hands employed in 
raisine the bar HH, from its, now, lowest position, and so on until 
the sdd bar arrives at the highest position m its rotation, when the 
weight of the body must be again tnrown on to the Ixeadle J, and so 
on altemately. The crank shown in Figure 2 is the same in princi- 

Kle as Figure 1, but is to be preferred for more powerful action, 
eing stronger, because it has a central bearine at QQ, in addition 
to its two end ones; and instead of the two hands moving constantly 
in the same du«ction, the left and right hand cranks are diametri- 
cally opposite to each other, consequently when «ne hand is down 
the other will be up; and while one is pushed forwards, the other 
must be drawn inwards, and vice versa; consequently whenever one 
arm is pushing, the other will be pulling in an exactly opposite 
direction; from which circumstance amuch greater degree of strength 
and exertion can be used than in other positions of the body. The 
short, or foot, cranks in this figure are, each of them, opposed to the 
longer, or hand, cranks, and are to be connected to treadles as before 
described, and to be used in the same way. This improvement is 
equally applicable to fi sitting position, like that of rowing a boat, as 
shown at Figure 3; which shows one of the means by which this 
action may l^ brousht about; a, 6, c, being a crank like that shown 
at Figure l,c and/the treadles, now fixed in a vertical, instep of a 
horizontal, position, and gg, the connecting rods when the large crank 
is in its upper position and is to be drawn iriwards, or towards the 
body of the man at work, the operatiDn, excepting as to direction, 
being similar to that already described. 

In order to prevent ships and vessels of all kinds from making so 
much lee-wa^, as they usually do^ an apparatus, partly in the nature 
of a rudder, is api^ied to the head, instead of the stern, of the vessel, 
bat differently worked; and certain additions are made to the keels 
of vessels, which may be used either together or separately. The 
new head rudder is to be fixed to the head of the vessel in the same 
manner as a common rudder is fixed to the stern, or in any other 
substantial and convenient way. The common rudder is worked, 
and acts, as usual; the only difference between the head rudder and 
the common rudder is, that the common rodder requires to be very 
frequently moved by the helmsman, while the head rudder is much 
more stationary, seldom requiring to be shifted in its position, and 
that principally when the vessel moves upon a new tacK, or has any 
alteration madte in the position of her sails. Figure 4 is a represen- 
tation of the plan of a vessel fitted with the head rudder; A is a 
tiller placed over said rudder^ instead of behind it, and moved by 
the side tackles B and €, and are kept steady by the tackle D, which 
leads from the bowsprit. With a view to produce a still greater 
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resistance to the wkid, certain contriyances are applied to each side 
of the keel of a vessel, which are called keels of resistance, or 
wings, and are shown at Fig. d.^-^^These wings majf be made of solid 
wood, cork, or such like light material, but making them hollow, 
and of cast iron, or other metal plates, in such way that the watc^r 
may flow through tiiem, is preferred, in which case they are denomi- 
nated keel tubes. Fig. 5 snows a vessel in an inclined position, and 
h ji A;, I, is a section of the keels of resistance, or wings, which are 
applied to both of the sides of the ordinary keel of the vessel, in 
such form and manner, that when the said vessel lies gunnel to, the 
side t, of the keel of resistance, may stand just perpendicular to the 
horizon, and consequently in the most favourable position for resist- 
ing tlie passage of the opposing water under the vessel, which is, 
ot course, taking the direction shown by tlie arrow, and, if it were 
not for the wing, would pass away without any material interruption. 
Under the vessel a resisting keel is placed on each side, because 
when the vessel keels in an opposite direction, the face ^, of the 
oth^r resisting keel, would be opposed to the water; the resisting 
keels, or wings, when made of thin cast iron, or other metal plates, 
have their insides hollow, and being open at both its ends, the water 
will pass through them with very little additional resistance to the 
vessel, particularly if such keel tubes are made of wrought iron or 
copper plates. 



Specification of a patent for making from straw^ white and handsome 
Writing Papvr, Granted to Louis Boxcisler, PhUadelpkia, Sep- 
tember 10, 1829. 

Be it known that I^ the said Louis BomeisUr, have discovered 
and invented a new and useful improvement in the manufacture of 
Ene white writing paper, or composition of matter, or material, for 
niaking paper from straw, which I specify in the words following, 
viz. Take one hundred and twenty pounds of straw (after the knobs 
are cut off) and put it into a boiler, by layers, on which strew thirty 
pounds of lime; boil the whole down in water until the straw is 
nearly reduced to flbi^s, after which take it out, wash, and press it, 
in order to clear it of the water. The second operation is a mor- 
dant for extracting from the straw the-silicious and glutinous matter 
(which would be injurious, and cause the paper to crack,) which is 
made as follows, viz. for every two and a half pounds of straw, take 
one pound of sulphur and three pounds of lime, and twenty-four 
pints of water, consequently, for 100 lbs. of straw it will require 
40 lbs. of sulphur and 120. lbs. of lime, to be put in a boiler and 
boiled until the sulphur is scarcely perceptible, and until the liquor 
has a handsome brown colour, resembling strong beer; after which, 
it is to be removed into a tub sufficiently elevated, in order to draw 
oil* the liquor clear, which let run upon the straw; in which situation 
it must be left for about fifteen hours, when the stt^aw is to be taken 
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out and washed, in order to prepare it for being whitened or bleached, 
which is the third operation. After the straw is well washed and 
pressed, it must be spread out in a box, or recipient, for the purpose 
of being whitened, which is done as follows, viz. twenty-five pounds 
of magnesia mixed with fifty pounds of salt, thirty pounds of sul- 
phuric acid, and twice its weight of water; divide the whole into 
several retorts fitted with tubes ror introducing the contents into the 
box where the straw has been strewed; for the purpose of digestion 
twelve hours will be necessary, by which time a pap, or pulp, will 
be produced, fit to make fine white and handsome writing paper, 
with which pulp proceed in the same way as adopted by the paper 
manufacturers for making the pulp into paper. 

The foregoing is adapted for the making of 100 lbs. of pulp, from 
ISO lbs. of straw, after the knobs are cut off; my improvement 
therefore is on making, from straw, fine white and handsome writing 
paper, not heretofore known or used. 

Louis BOMEISLER. 

Remarks by the Editor. In the first volume of this Journal, page 
92, we published an account of a patent granted to Louis Lambert, 
a French gentleman then residing in London, for accomplishing the 
same end as that above described, and that by the same means. This 
publication was made ^ us in February 1826; the patent was then 
several months old in Endand, and had been previously secured in 
France. To show ther msolute identity of the two, we will extract 
a large portion of the article allud*ed to, as many of our subscribers 
have not our first volume in their possession: 

" First procure a quantity of straw, and cut away all the knots; 
the straw is then to be boiled with quicklime, in^ater, for the pur- 
pose of extracting the colouring matter, and separating its fibres. 
When this is done, it is to be washed in clean water, in order to 
remove the colour that has been extracted, and also the slaked lime. 
The fibrous substance is then submitted to the action of a hydro- 
sulphuret, compound of quicklime and sulphur in solution, in the 
proportion of four ounces of quicklime to one of sulphur, with one 
quart of water, in order to get rid of the mucilaginous and siliciotts 
matters. After this the fibrous material must be thoroughly washed 
in successive waters, until all the alkaline matters are removed, 
and there is no smell of the sulphur left. It is then pressed to ex- 
tract the water from the fibres, and bleached in the ordinary way, 
either with chlorine^ or with lime, or by exposure to the light and air 
upon a grass plat. The bleaching process being completed, it is to 
be introduced into the ordinary rag engine, for the purpose of ren- 
dering it to pulp, previously to moulding it into sheets.'^ 

To those of our readers who are not acquainted with chemistry, it 
may be necessary to say that the salt, manganese, [not magnesia] 
sulphuric acid, and water, spoken of by Mr. Bomeisler, are used for 
the purpose of procuring chlorine^ by which the bleaching is effected. 
Mr. Bomeisler has made no claim, excepting to '^ the making from 
straw, fine, white, and handsome writing paper, not before known or 
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useil/^ That it was before known, is nuuiifeit; that it has been crsedSy 
is also certain; but we are informed that its texture was not such as 
to enable it to compete with the paper made of the usual materials. 



VOK THS XOUBKAL OV TBI nUHKLiK IF8TITUTS. 

Vis Inertiae, 

Is there, or is there not, such a property^ in matter? While cer^ 
tain practical writers deny it^ as a thing absurd and totally unwar- 
ranted bj any thing in nature, other writers, mechanicians, and 
metaphysicians, still hold to it, and go so fiir as frequently to make 
it the founciation to some hypothesis, in reducing natural or mecha- 
^nical effects to their causes; when, perhaps, the latter might, bjr a 
little common-sense-investigation, be established in ordinary prin- 
ciples of science. And too often subtle casuists do appear to choose 
to involve natural effects in such mystery, the rather, perhaps, that 
they may thereby, in drawing them out irom such a source, unfold 
therewith some of those finely spun theories which will appear plau- 
sible enough and fair enough abstractedly, till we come to fcklow 
them up into the labarynthicid obscurity of their origin. 

Our good old doctor Franklin, for one, was too much a raatter-of- 
fact-man, to see in nature a vU inertiw^ ** that obstinate power by 
which a body endeavours, unth all its mighty to continne in its pre- 
sent state, whether of rest or motion.'' If the vis inertiss had been 
defined merely as that ^ (^>stinale power ^^^bj which a body is made to 
continue in a state, whether of rest or motion, measured by its weight 
in the one case, ''on by its w^g^t multiplied into its velocity in the 
other, the old doctor would unquestionably have admitted its exist- 
ence in the same breath with that of gravity and momentum. 

I should like to see satisfactory answers to the follo%ring^questions. 

1. If the aim or end of all science be truth, is it not essential that 
the principles of investigation should be established truths? 

2. If so, are not error and uncertainty in these principles inad* 
missible? 

3. Why then is one of these principles aofiered to remain sub* 
jected to both of these charses? 

It may be answered by uie believers in a vis inertias, that although 
satisfactory to themselves, the truth of tbe eustence of such a power 
in matter, or the necessity of resolving certain principles in pnyucs 
to its agency, is not demonatroble. 

We no|>e the advocates of the vis inertix will excuse our want of 
courtesy, if without waiting to see if they can produce proof of its 
entity, we proceed, as we conceive, to demonstate its nonentity. 

First. A ball, stationary, being struck by another ball of equal 
weight and ma^itude, moving with a force equal to F, both balls 
shall move on with a force equal to ^ F. Where is the vi« tncrUse 
in the ball struck? It may be answered thus: that it was consumed 
in opposing the vis inertias inherent in the ball moving, and by which 
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that ball resisted any power tending to stop it, with a force equal to 
that exerted, in ovdrcomin^ the vis tneriiss of the ball struck. That 
is to say, then, that the vis inertiss is destroyed, that it no longer existi 
in these balls. Let us now suppose one of these negative balls pro- 
ceeding with its force s F, strikes another ball, stationary, of the 
same size and weight, What is the consequence? Why both balls 
proceed to move with a force equal to J F. Do they not? 77icw, 
toifh or without a vis inertiss the effect is the same. As we can only 
judge of any power by the effect which it is capable of producing, 
where there is a now-entity of effect — it is vain to look for entity of 
power. But supposing we have gone too far in saying that in the 
fatter case, above, the vis inertiss ceases to be an active principle in 
the ball moving, it only the more directly establishes our final infer- 
ence. For if the forces after each impulse are divided into ^ F, i F, 
and so on, would they not be so divided if there were no such thing 
in nature as a vis inertiae? Here we again encounter the horrors of 
our original dilemma, which again throw us immediately upon the 
same conclusion, that nonentity of effect is equivalent to nonentity 
of power. And further, let us follow up this division of forces, and 
see where it leads us. If it be necessary, in the first place, to defend 
the existence of the visinertiae, to admit that the principle is inherent^ 
and continued in every mass of matter, whether stationary or moving, 
and that the counteracting forces in those cases vfhen first opposea, 
destroy each other, and that thence it is that no visible effect is pro- 
duced; then of course we may continue to make theoretically in the 
instance of the balls continually communicating the original impulse, 
an ad infinitum division of forces, without ever arriving at a point 
where the vis inertiae shall exert itself, or cause a cessation of action. 
How then can we contend for the existence of such a power in na- 
ture? 

Let us consider it in another light. No one who contends for the 
vis inertiss, we presume, refuses to admit that the standard whereby 
is to be estimated the quantity of this power, existent in anj masa 
of matter, is the gravity of that matter. Now it is an axiom in 
theoretical mechanics, that the greatest conceivable mass of matter 
may be moved by the least conceivable force. Suppose' then that 
it were required, by means of a lever, to overcome a weight of 
1,000,000 lbs. by a weight of 1 lb. Now, if the lever were inflexi- 
ble, the fulcrum a point, and friction nothing, would the long arm 
of the lever for that purpose require to be more than 999,999 times 
the length of the shorter arm? Where then is the vis inertiae in the 
larger mass? The only answer to be made here, is, that the vis in" 
er/ifl? being a property inherent in all bodies, all principles in me- 
chanics, where matter is considered, necessarily involve the con- 
sideration of the vis inertiae. But this is taking a new ground entirely 
untenable, and is at once paramount to denying the existence of a 
certain principle in matter, independent of gravity and opposed to 
motion, acting with a certain power, to be considered abstractedly 
in mechanical effect, with friction, &c. 

If then our deductions are correct, if this principle is not shown^ 
Vol. IV.— No. 6.— December, 1829. 53 
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nor cannot be proved to exist, either theoretically or practkaUj) bf 
any effect produced in the determination of matter acting under m 
edamshea iawg of nature, then a power having no effect k a prac- 
tical, if not a logical absurdity. 

Let scientific gentlemen, therefore, explode a term from their 
writings which is unmeaning, and only tends to obscure science and 
lead to erroneous conclusions. 

I shall take the liberty of closing this communication, by quoting 
the following extract from a letter of Dr. Franklin's to if r. Hop- 
kinson, which gives a case in point, and which I think is very haf^iiy 
conceived. 

<* Suppose two globes equal to the sun and to one another, exactly 
equipoised in Jove's balance — suppose no friction in the centre of 
motion, in the beam or elsewhere: if a moschetto then were to l^t 
on one of them, would it not give motion to them both, causing one 
to descend and the other to rise? If it is objected that the force (tf 
gravity helps one globe to descend, I answer, the same force opposes 
the other's rising. Here is an equality that leaves the whole motion 
to be produced by the moscheto, without whom these globes could 
i|ot be moved at all. What then does vis inerius do in this case? 
and what other effect could we expect jf there was no such thingf 
Surely, if it were any thing more than a phantom, there m^;ht be 
enough of it in such vast bodies to annihilate so small a force by its 
opposition to motion !" 

A subscriber, and lover of truth. 

A* A. D. 

Chesapeake and Delaware Canal Line^ Sept. 28, 18£9. 



Elasticity, Ductility , and Strength of Hammered and RoUed Iron. 

The following are the principal results obtained by M. Lagerii- 
jelm, with great care, and the use of a very complete and powerful 
apparatus: — 

1. Boiling i^lways gives the same iron the same uniform denuty. 
Hammered bars of the same iron are often of different densities, and 
frequently contain scales. £• Rolling does not twist the fibre of the 
bar: hammering sometimes does. 3. The measure of elasticity is 
the same for both hammered and rolled bars; but the limit of elas- 
ticity (measured by the greatest weight which the bar can support 
for a given sectional surface, without any permanent change of tona) 
is greater for hammered than for rolled bars, if neither nave been 
refolded; but if they have been refolded, the limit of elasticity is 
increased, and becomes the same for both. 4. Rolling gives more 
ductility to iron than hammering. 5. Cohesion appears independent 
of the process employed, and is the same for botn. 6. The length- 
enings and shortenings (both of which follow the same laws) are not 
proportioned to the forces which draw or compress a bar oi iron in 
the direction of its length. 7. Elasticity is not changed by temper- 
ing* 8. Very different forces are required to produce the same per- 
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faanoit change of form in a brittle and a soft iron. 9* The limit of 
doctiiitjr being taken as the length which a bar a foot long will in- 
crease by, from the state of unaltered elasticity until the moment of 
raptare, the most ductile iron experimented with was found to give 
for its limit of ductility 0.27 of the original length, and 0.72S of the 
original section. 10. The cohesion is the same for brittle or soft 
iron, fibrous or not fibrous: so that the absolute strength of iron ap- 
pears to depend upon its ductility. 11. The volume of the metal 
Mcreases as the bar is drawn apart; and the specific gravity of the 
iron at the broken surface is less nearly by 0.01 than that of the 
«une iron taken from an unaltered part of the bar. 12. When the 
ktm is extended, preparatory to its fracture, heat is evolved: the 
beat is greater for soft than for harsh iron. Sometimes a bright 
spark appears at the moment of rupture. 

^ [jBu«. UfAo. E. X. Aau 



Smoke Disperser of M. Millet. 

A REPORT upon this apparatus, made by M. Derosne, speaks fa- 
vourably of its powers. The apparatus is simple, consisting of a 
kind of tub pierced with a great number of holes, having the burs 
outwards. It has been taken into practice by many persons. In 
order to prove its efficacy, one of them was fixed on the top of the 
funnel pipe of a stove, and a very close, smoky fire made below. 
By means of a ventilator, an artificial wind was then made to f^trike 
directly and powerfully on the smoke disperser for the purpose of 
driving the current downwards and making the stove smokei but 
neither by this, nor even additional means, could any effect of the 
kind be produced. The committee could not explain the effect, ex- 
cept by supposing that the cylindrical form of the apparatus pre- 
senting only a small surface to the action of the wind was favour- 
able, and that the form of the small apertures in this cylinder, oc- 
casioning a great number of contrary currents, produced alinost a 
perfect neutralization of the force of the wind. Whatever may be 
the cause, the apparatus offers a cheap and effectual remedy for 
smoky chimneys, when this fiiult in them is dependent upon the 
pressure exerted by winds upon the upper aperture of the flue. 

IBuU. Soc. JEne. 



Indelible Jnkj or Dye. By M. BBAooifNOT. 

Whilst engaged in experiments on the production of deep brown 
colours for dying, at an economical price, MM. Braconnot and Pari- 
sot were led to examine the nature of the products obtained by ^e 
calcination of various organic substances with potash. These results 
were found to varv with the substances used: thus, when matters 
containing but little azote were employed, only little colour could 
be fixed upon fabrics, and that easily removable by alkaline solu- 
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tionti bot when soch substances as flesh, skin, and horn were em* 
plojed, more permanent and deeper colours were obtained. Siis^ 
peeling that this difference might be due in part to the sulphur present 
an these bodies, sulphur was purposely added, and then a deep ehes- 
nut brown dje was procured, more permanent than anj other of tke 
kind known in the arts. This immediately led to the preparation of 
an indelible ink, which was prepared in the following manner: — ^20 
parts of Dantzic potash were dissolved in boiling water, and 10 parts 
of tanned leather parings, in small pieces, with five parts of sub- 
limed sulphur, added; the whole was boiled to dryness in an iron 
vessel, then heated more strongly with continual agitation, but avoid- 
ing ignition, until the whole became soft; then a proper quantity of 
water was gradually added, and the whole filtered through a cloth. 
In this way a very dark coloured liquor was procured, which may 
be preserved for any period in close vessels, and which ought to be 
retained in well corked vessels, constantly excluded from the air; 
this presents no difficulty to its use, for a pen full is sufficient to 
write a couple of quarto pages. It flows much more freely than or- 
dinary ink, does not embarrass the pen with insoluble matter, and 
resists chemical agents in such a way as to merit the title of inde- 
lible ink. 

Paper written with it, when subjected to the action of a boiling 
solution of potash, or strong sulphuric acid, or strong nitric acid, 
was nearly' destroyed, whilst the characters remained unimpaired. 
Being first immersed in a mixture of chloride of lime and muriatic 
acid, and then for twenty-four hours in caustic potash solution, 
which was ultimately boiled to dryness, still the letters were very 
distinct. Weaker actions than these could of course do no harm, 
stronger could hardly be devised. 

It IS presumed that the same preparation will be found very useful 
in giving chesnut browns, more or less deep in colour, to cotton, 
hemp, flax, and silk; or to assist other substances in producing co- 
lour. Substances tinted by a salt of iron take a deeper tint Trom 
this preparation than those not so prepared. It is also proposed to 
use it upon linen as an indelible ink. 

[jlnn. de Chimie, xl. 221. 



NOTICE. 

Several original articles intended for this number, have, unavoid- 
ablv^ been crowded out. Among them are the papers of Mr. Potts 
and Mr. D. H. Mason, read at the monthly meeting of the Franklin 
Institute. Observations on Mr. Perkins' new Paddle Wheel, and 
Mr. Thorp's first description of his improvement in spinning cotton. 
They are in the hands of the printer, and will appear in the next 
number. 
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